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May 13, 1994 

Mr. Craig Cooper 
U.S. EPA H-7-2 
75 Hawthorne Street 
San Francisco, California 94105 

Subject: Response to U.S. EPA Comments 
SVE Final Design-Polygon 84 
Phoenix-Goodyear Airport Site 
Goodyear, Arizona 

Dear Mr. Cooper: 

Enclosed, please fmd the response to U.S.EPA comments for the Polygon 84Soil Vapor Extraction 
(SVE) Final Design. This transmittal is submitted on behalf of The Goodyear Tire & Rubber 
Company in accordance with the Consent Decree (Section VII, Subsection D-15). 

This letter, the response to comments, and the corrected portions of the document take into account 
the written U.S.EPA comments dated May 7, 1994 (attached) as well as concerns discussed in a 
teleconference between Goodyear, U.S.EPA, ADEQ, M&E, Sharp, and URS on May 10, 1994. 

The primary U.S.EPA concern is that of Polygon 84 treatment coverage using the three specified 
fully-penetrating extraction wells. This design is feasible since operational data from Polygon 79 as 
well as pilot test data from the 1987 RI/FS (Appendix S) pilot test indicate that the proposed 
number and configuration of wells will be able to accomplish the Polygon 84 remediation goals 
within the same time period. The primary factor that will govern treatment coverage is establishing 
the extraction flow rate and vacuum per well to gain fiill polygon coverage. The existing treatment 
system has sufficient capacity to accomplish these goals and the operational parameters necessary 
to achieve coverage will be outlined in the O&M manual and will be developed during start-up. 

In accordance with Consent Decree item D-12, a draft Operations and Maintenance (O&M) manual 
willbe submitted to U.S.EPA thirty (30) days prior to start up. The draft O&M manual will consist 
of an addendum to the existing U.S.EPA-approved Polygon 79 November 5, 1993 SVE O&M 
manual and will be specific to Polygon 84 operations and monitoring. The O&M manual addendum 
will focus on two primary issues, extraction well operations to achieve full polygon treatment 
coverage, and modification of soil vapor screening concentrations for the Polygon 84-specific 
VLEACH parameters. A section will also be developed for Polygon 79/84 combined operation 
should it be needed. 

An estimated project schedule for Polygon 84 has been provided in section six of the document. 
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Goodyear anticipates commencement of construction activities on May 16, 1994 and M&E will 
formally notify U.S.EPA on behalf of Goodyear of all Consent Decree schedule milestones as they 
occur. Since SVE construction and operation within Polygon 84 will be ahead of the stipulated 
Consent Decree time table, Goodyear proposes to "bank" this time and utilize it in the fiiture, if 
necessary for the design and construction of the upcoming three-polygon group 21 A/92/96. This time 
may be necessary due to the combined design and potentially complex negotiations with the property 
owners and tenants, the City of Phoenix and Lufthansa respectively. A formal proposal on "bank" 
time will be submitted following start-up of Polygon 84. Each formal Consent Decree schedule 
milestone letter will indicate the commencement date as well as the number of days ahead of 
schedule the item is for banking. 

Lastly, since the number of changes to the Polygon 84 Design are minimal, we have included in this 
package only the pages or sections that need updating in the document. 

If you have any questions regarding this document or any other site issues, do not hesitate to contact 
myself at (619) 233-7855 or Mr. Mark Whitmore at (216) 796-3863. 

Sincerely, 

METCALF & EDDY, INC. 

Scetf P. Zachary 
SVE Project Manager 

Attachments: 

1- Revised Sections of SVE Final Design-Polygon 84 
2- Response to U.S.EPA Comments 

cc: M. Whitmore, The Goodyear Tire & Rubber Company 
L. Smith, URS Consultants 
R. Bartholomew, Bartholomew Engineering 
J. Kasarskis, Arizona Department of Environmental Quality 
T. Struttmann, Sharp and Associates, Inc. 
T. Heim, Loral Corporation 
L. Reider, Metcalf & Eddy, Inc. 
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RESPONSE TO U.S.EPA COMMENTS 

Soil Vapor Extraction (SVE) Final Remedy 
Consent Decree Final Extraction and Treatment 

System Design-Polygon 84 

March 25, 1994 

Phoenix-Goodyear Airport Site 
Goodyear, Arizona 

The following sections present formal responses to the U.S.EPA comments dated May 7, 1994 
for the above referenced submittal. These comments fulfill the requirements under Section VH, 
Subsection D.IO of the Consent Decree. 

Cover Letter-p. 1-Scheduling 

Goodyear will inform U.S. EPA of the official date of construction commencement and Polygon 
84 start up by letter (Consent Decree VII, D.12 and D.13 respectively) Goodyear will also 
submit the draft O&M manual for Polygon 84 30 days prior to Polygon 84 start up. 

Cover Letter-p. l-O&M Manual 

The Polygon 79 O&M Manual will be modified in two ways for Polygon 84: 1-Modify 
extraction well operation to maintain the required design radius of influence (> 184 feet), and 
2-Adjust field soil vapor monitoring concentrations in the monitoring wells to account for 
Polygon 84 size and soil vapor distributions. These changes will be submitted as required 
(Consent Decree VII, 0.14) as an addendum to the existing Polygon 79 O&M manual. No 
major revisions will be made. 

Specific Comment 1-WeIl Construction/Configuration-Section 3.1 

The Polygon 84 design utilizes fully-penetrating wells as opposed to the Polygon 79 dual 
completion wells. The fully-penetrating well was selected due to the contaminant distribution 
(bottom loaded) in Polygon 84, not requiring aggressive shallow vadose zone treatment. The 
fully-penetrating well will be able to accomplish the polygon remediation goals based on the 
operation of the Polygon 79 ("lower-coarse") lower vadose zone wells as well as the 1987 RI/FS 
pilot test fully-penetrating well. Attached is the Polygon 79 start-up and radius of influence data 
as well as a graphic illustration of the data. 

These well configurations in Polygon 79 were able to establish the full design radius of influence 
as well as effectively treat both the upper-fine (0'-30' bgs) and the lower-coarse (30'-60' bgs) 
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vadose zone. Supporting this conclusion is the operational data from Polygon 79 illustrating a 
radius of influence in excess of 184 feet at the standard extraction well operational flow rate of 
120 scfm. Further supporting this is the 1987 RI/FS pilot test of a fully penetrating well. The 
treatment system has more than sufficient capacity to accommodate operation of the three 
proposed wells or additional wells, if required. Based on this data, the clean-up time of Polygon 
84 should not be impacted. The change in the well construction will also allow for a simplified 
operation and maintenance protocol. 

Specific Comment 2-Well Parameter Discrepancies-Table 3-1 

Due to the fluctuation of the Subunit A groundwater table, the installation depth is variable. The 
drilling and construction criteria is to keep the boring/well a minimum of one (1) foot above the 
water table. This depth varies across the site from 50 to 60 feet below grade. The text has been 
corrected to reflect a consistent set of measurements. 

The boring hole bottom seal will be constructed of 8-20 sieve bentonite. The text has been 
corrected to reflect these materials. 

Specific Comment 3-Drawing 84-C-l. Radius of Influence 

The 150-foot influence radius was selected conservatively based on Polygon 79 operational data. 
During start-up and operation at normal flow rates (100-120 scfm), the observed influence, 
defined as 0.25 to 0.5 inches of water vacuum net of ambient vadose zone pressures was in 
excess of 184 feet. Using this drawdown data, the Polygon 84 treatment coverage "gaps" are 
be eliminated, thus not requiring an additional extraction well. The O&M manual will be 
modified to operate the wells to ensure the appropriate radius of influence to gain Polygon 84 
coverage. 

Specific Comment 4-Appendix D. ADEO Address 

The ADEQ address change is noted and the text has been updated for this change. 

General Comment 1-Radius of Influence 

Comment noted. See response to Specific Comments 1 and 3 above. 
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General Comment 2-Page 16-Radius of Influence 

Comment noted. See response to Specific Comments 1 and 3 above. 

General Comment 3-Page 16-Well Construction 

Comment noted. See response to Specific Comments 1 and 3 above. 

Specific Comment 1-Page 17-Well Screen Intervals 

The extraction well construction criteria will be to set the well screen from one (1) foot above 
the water table to approximately ten (10) feet below grade. Construction will be adjusted in the 
field as necessary to accommodate subsurface conditions including the groundwater table and 
caliche. M&E will construct all Polygon 84 extraction wells to be screened across and above 
the caliche layer for treatment. Also see response to Specific Comment 2, Table 3-1 above. 

Specific Comment 2-Page 18-Grout 

Comment noted. Text has been modified accordingly to reflect ACI Class G Portland Cement. 

Specific Comment 3-Page 23-Pipe Schedule 

Comment noted. Drawings 84-M-4 and 84-M-9 have been modified accordingly to reflect the 
correct pipe schedule. 

Specific Comment 4-Page 23-Drawing Reference 

Comment noted. Drawing reference has been updated. 

Specific Comment 5-Page 25-Soil Residuals Reference 

The reference for the construction-derived soil residuals management is two memos from ICF 
Technologies Incorporated dated May 18, 1991 and July 29, 1991. U.S. EPA has these memos 
on file. A copy of them has also been included. The protocol for these residuals to stage the 
soil residuals in the approved secure site area. A composite sample will be collected following 
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field activities that may also require sampling. If the concentrations exceed the threshold level, 
they will remain on site and be re-scheduled for sampling. If the concentrations are below the 
threshold, the soils will be spread in the U.S. EPA-approved area. 

Specific Comment 6-Page 26-Schedule 

Comment noted. In accordance with the Consent Decree (VII,D.13), Goodyear shall start the 
system within 180 days of U.S. EPA design approval. Polygon 84 start-up has been accelerated 
in accordance with a polygon treatment re-prioritization. The schedule has been modified 
accordingly. Also see response to Letter Comment 1 above. 

Specific Comment 7-Drawing 84-M-5 

Comment noted. Drawing was used for Polygon 79. It has no utility in Polygon 84 and has 
been removed. 

Specific Comment 7-Drawing 84-M-7 Reference 

Comment noted. Detail 31 reference has been corrected. 

poly84b.mem 



Phoenix-Goodyear Airport 
Polygon 79 SVE Operations 
Extraction Well V E W - 7 9 - 4 On 
October, 1993 
(SPZ-10/15/93-VAC1 .WK3) 

Flow cfm 220 118 56 
Distance Distance Vacuum (50) 
from (ft) (in H20) 
V P - 7 9 61.4 3.25 1.8 0.45 
V P - 7 9 - 4 71.47 2.65 1.25 0.25 
V P - 7 9 - 3 115.26 1.3 0.7 0.1 
V P - 7 9 - 1 184.02 0.95 0.7 0.1 
V P - 7 9 - 2 334.44 0.05 0.1 0 

PGA-SVE Polygon 79 Start Up 
Radius of Influence 

61.4 71.47 115.26 184.02 

220 cfm 
Dist. (ft) 
118 cfm . 56 cfm 



i^^S Metcalf & Eddy 
An Air & Water Technologies Company 

March 25, 1994 

Mr. Craig Cooper 
U.S. EPA H-7-2 
75 Hawthome Street 
San Francisco, Califomia 94105 

Subject: SVE Draft Final Design-Polygon 84 
Phoenix-Goodyear Airport Site 
Goodyear, Arizona 

Dear Mr, Cooper: 

Enclosed, please find the Draft Soil Vapor Extraction (SVE) Final Design for Polygon 84. 
This report is submitted on behalf of the Goodyear Tire and Rubber Company in 
accordance with the Consent Decree (Section VII, Subsection D-15). 

Polygon 79 formally entered the final closure rebound period on Febmary 24, 1994 in 
accordance with Appendix B of the Consent Decree. As a result, the design for the next 
polygon requiring SVE remedy is due to U.S. EPA on or by March 28, 1994. This 
document satisfies the requirements of the Consent Decree, Section VII, Subsection D-15 
for the design submittal of the next polygon to undergo SVE remedy after Polygon 79. 

This design submittal has been prepared for Polygon 84 based on negotiations with U.S. 
EPA in October of 1993 and transmitted to U.S. EPA on November 1, 1993. Polygon 84 
was proposed to be treated after Polygon 79 and prior to Polygons 96, 27A, and 92 since 
the treatment system would not require relocation. Benefits of this negotiation are that it 
accelerates the schedule by elimination of moving the treatment system and it facilitates 
treating Polygons 84 and 79 simultaneously should the soil vapor concentrations rebound 
over the clean up threshold. 

This design document is a modification of the November 25, 1992 SVE Final Design 
submitted for Polygon 79. Two primary design changes have been made based on operation 
of the SVE system in Polygon 79. The changes are an increase in the design radius of 
extraction well influence from 100 to 150 feet and the use of single, fully-penetrating 
extraction wells rather than dual-completion wells. These changes wiU not have an impact 
on the polygon remediation and will ease installation and operation around the CAVCO 
facility. 
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In accordance with Consent Decree item D-12, a draft Operations and Maintenance (O&M) 
Manual will be submitted to U.S.EPA thirty (30) days prior to start up. The draft O&M 
manual will consist of an addendum to the existing November 5, 1993 SVE O&M manual 
and will be specific to Polygon 84 operations and monitoring. A section will also be 
developed for Polygon 79/84 combined operation should it be needed. 

An estimated project schedule has been provided in section six of the document. 

If you have any questions regarding this document or any other site issues, do not hesitate 
to contact myself at (619) 233-7855 or Mr. Mark Whitmore at (216) 796-3863. 

Sincerely, 

METCALF &EDDY, INC. 

Scott P. Zacfiary 
SVE Broject 

Lawrencg~ST^̂ der, P.E. 
Senior Chemical Engineer 

Attachments: 

SVE Final Operation & Maintenance Manual 

cc: M. Whitmore, Goodyear Tire and Rubber Company 
L. Smith, URS Consultants 
R. Bartholomew, Bartholomew Engineering 
J. Kasarskis, Arizona Department of Environmental Quality 
T. Stmttmann, Sharp and Associates, Inc. 
T. Heim, Loral Corporation 
L. Reider, Metcalf & Eddy, Inc. 
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TABLE 3-1 
SOIL VAPOR EXTRACTION WELL PARAMETERS 

Parameter Specification 

WeU Boring Depth 
WeU Boring Diameter 
WeU DrilUng Metiiod 
WeU Screen 
WeU Screen Deptii 
Screen Gravel Pack 
Bottom Hole Seal 
WeU Sand Seal 
WeU Annular Seal 

Annular Seal to Road Box 
Road Box 

Road Box Completion 

WeU Head Connections 

WeU Instrumentation 

60 feet or capiUary fringe (whichever is shallower) 
10 inches (nominal) O.D.; 6-1/4 inch I.D. 
HoUow stem 
3-inch Dia., Sch 40 PVC, flush tiiread, 0.02-inch Machine Slot 
10 to 60 feet b.g.s. 
Colorado 8-12 sUica or 3/8-inch washed round pea stone 
8-20 Wyoming bentonite crumbles, (8-12 sieve) 6 inches min. 
Colorado #30 sand, 1.0 foot (or equivalent) 
Wyoming 8-20 bentonite crumbles, min. 1.5 feet placed and 
hydrated in 6-inch Ufts. 
Portland neat cement with 10% powder volclay. 
36-inch by 36-inch steel vault w/hinge Ud, H-20 rating. 
Concrete aggregate, 3,000 psi commercial, no additives, slope 
apron to grade. 
3-inch Dia, Sch. 40/80 PVC fittings, true-union BaU valves, 
socket connectiop 
2-3/8 inch, 2-1/4 inch, 1-3/4 inch compression fittings for flow, 
pressure, concentration measurement 

adjusted accordingly to ensure that the entire screened interval is in the vadose zone and does not 
intersect the water table. 

Prior to well construction, the bottom of the borehole wUl be checked for groundwater and sealed 
to prevent a direct conduit for ground water/capiUary water to migrate to the extraction weU. The 
borehole bottom wiU be sealed with a 6-inch Uft of Wyoming 8-20 sieve bentonite crumbles. The 
bentonite wiU be hydrated in place via a 3/4 inch tremie pipe by 1.0 gaUon of de-ionized water. 
Once the seal is fiiUy hydrated as confirmed by a weighted measuring tape, the lower extraction 
weU wiU be constructed. 

The extraction well screen wUl extend from 10 to approximately 60 feet below ground surface 
(bgs). Should the capiUary fringe water table be encountered at a depth of less than 60 feet, the 
weU screen wiU be shortened so that it does not extend into the capUlary fringe. As specified in 
Table 3-1, 3-inch diameter, Schedule 40 PVC weU materials wiU be used. Al l joints wiU be flush 
threaded and the screen wUl be machine slotted with 0.02 inch openings. The remainder of the 
weU to grade wiU consist of Schedule 40 PVC casing. 

The weU gravel pack wUl consist of Colorado 8-12 sieve siUca sand or 3/8 inch washed round pea 
stone to 1 foot above the screen top. WhUe the gravel pack is in place, the drilling casing wiU be 
puUed to ensure a competent gravel pack and minimize vadose zone cave in. A 1-foot sand seal 
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of Colorado No. 30 siUca sand wiU be placed on top of the 8-12 siUca to prevent the bentonite 
seal from being drawn into the 8-12 silica under extraction operations. If 3/8 inch washed pea 
stone is used, the sand seal wiU not be used, and two additional 6-inch Ufts of Wyoming 8-20 
bentonite crumbles wiU be instaUed, each hydrated with deionized water using a 3/4 inch tremie 
pipe. The weU screen top wUl be adjusted to accomodate treatment above the caUche layer. 

A bentonite seal wiU then be placed in the boring to seal the extraction weU. The bentonite seal 
wUl consist of a minimum 1.5 feet of Wyoming 8-20 sieve bentonite crumbles placed and 
hydrated in 6-inch lifts. Each lift wiU be checked for proper moisture content with a tape. Water 
addition wUl be adjusted in the field as necessary. Once the bentonite seal has been placed, the 
remainder of the boring wiU be sealed with an ACI Class G Portland cement grout with a 10 to 
15% powdered bentonite amendment FoUowing grout placement, the groimd around the 
extraction weU wiU be prepared for weU head completion. WeU completions use a vaulted 
imderground method as illustrated on Drawing 84-M-5, DetaU 6 in Appendix A. 

Roadway or floor vault completion wiU consist of excavating around the SVE weU to a depth of 
approximately 2 feet 9 inches. Drawing 84-M-5, DetaU 3 iUustrates the construction configuration 
of the weU vault. Once the excavation is complete, the base of the excavation wiU be compacted 
to 95%. After the base has been compacted, the weU vault wiU be set. The cover of the vault 
should be approximately 1 inch above grade for surface water drainage. FoUowing weU vault 
placement, the final concrete apron should be poured and worked to slope away from the vault 
outer Up for surface water drainage diversion. A 3,000 psi commercial mix, no-additive concrete 
should be used. Prior to backfilling and concrete instaUation, the 4-inch diameter weU header 
should be terminated and capped inside the weU vault. 

Connection of the extraction weUs to the 4-inch lateral wiU be accomplished through tiie use of 3-
inch diameter Schedule 40 or 80 PVC fittings. Drawing 84-M-5, DetaU 6 Ulustrates the 
connection of the SVE wells to the well header. A valve has been instaUed in the bottom of the 
4-inch lateral for condensate drainage for vaulted instaUations. Lateral piping is sloped at 
approximately 1% (0.01 feet per foot) toward the extraction weUs so that any coUected water from 
condensation inside the piping during periods of shut-down wiU automaticaUy drain back to the 
extraction weU. The November 5, 1993 Final SVE Operation and Maintenance Manual for 
Polygon 79 contains detaUed information on the operation and maintenance of the SVE wells. 

3.2 SOIL VAPOR MONITORING WELLS 

Each soU vapor extraction weU requires a paired monitoring weU for vacuum drawdown 
adjustment as well as remedial monitoring compUance for closure. 

Each monitoring weU wUl be constructed as a cluster of four sample tubes, screened at four 
different depths to monitor vapor pressure and concentrations at varying strata. See Drawing 84-
M-1, Detail 7 in Appendix A. 

A single soU boring wiU be driUed from ground surface to just above the present elevation of the 
groundwater table in each of the three Polygon 84 sub-areas using a hoUow-stem auger drilling 
rig, during drilling, soil core sampling at 5-foot intervals wiU be performed for Uthologic 
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horizontally to the north along the buUding face, suspended from roof rafters via pipe hangers. 
See Drawing 84-M-7, Section A-A' . Schedule 80 PVC piping wUl be used for all vertical and 
subsurface pipe runs. Schedule 40 PVC piping wUl be used for aU aboveground horizontal runs. 
See Drawing 84-M-4, DetaU 14 for pipe hanger supports and spacing. At the north comer of 
BuUding No. 1, the header pipe travels verticaUy down the west exterior waU to the ground 
surface. Refer to Drawing 84-M-7, Section A-A' for the schematic layout of piping along 
BuUding No. 1. Due to the length of piping along BuUding 1, an expansion loop wUl be required 
to accommodate thermal pipe expansion and contraction. See Drawing 84-M-7, Detail 31, Section 
A-A'. 

The 6-inch pipe wiU then be instaUed below grade, the invert of the 6-inch diameter to be buried 
a minimum of 30 inches below grade. An underground clean out "T" wiU be instaUed in the 
subsurface header to remove excessive water and sediment if needed. See Drawing 84-M-6, 
DetaU 27. A 6-inch by 4-inch reducer wiU be instaUed after the 90° elbow at the invert and the 
4-inch diameter Schedule 80 header wiU travel north below ground to a traffic vault located at the 
southwest comer of BuUding No. 6. Refer to Drawing 84-M-6, DetaUs 27, and 25 for 
undergroimd roadway and vault detaUs. See Drawing 84-M-3, DetaU 9 for a typical trench 
section. 

Inside the traffic vault, a 4-inch Schedule 80 PVC lateral, which serves vapor extraction weU 
VEW-84-2, coimects to the header pipe. This lateral travels west below grade and connects with 
VEW-84-2 in a traffic vault below grade. See Drawing 84-M-6, DetaU 29 for a typical trench 
section; Drawing 84-M-5, Details 6 and 3 for extraction weU and vault detaUs and 84-C-l for the 
weU and piping location. 

From the traffic vault, the header surfaces and continues north along BuUding No. 6 to connect 
witii laterals to VEW-84-1 and VEW-84-2. The SVE piping layout for BuUding No. 6 is shown 
on Sections B-B' and C-C of Drawing 84-M-8, See Drawing 84-M-7, DetaU 32 for detaU of tiie 
subsurface header riser at BuUding No. 6. After surfacing, the 4-uich Schedule 80 header travels 
up the exterior buUding wall, is piped through the waU, and continues up along the south interior 
waU to the buUding rafters, secured via pipe supports (see Drawing 84-M-4, DetaU 15). The waU 
pass through is shown on Drawing 84-M-6, DetaU 26. 

The header continues north, suspended from the building rafters and terminates at the junction of 
two laterals which serve VEW-84-1 and VEW-84-3. The laterals are connected to the header via 
a tee connection. The lateral to VEW-84-3 continues north along the buUding rafters, passes 
through the north exterior waU, and tums and foUows the north exterior waU to the ground 
surface. See Drawing 84-M-4, Details 14 and 15 for pipe hanger and wall support detaUs and 
Drawing 84-M-8, Section C-C. A 4-inch by 3-inch reducer is installed in the lateral and the 3-
inch lateral connects with VEW-84-3 in a traffic vault below grade. See Drawing 84-M-9, DetaU 
40, and Drawing 84-M-5, DetaU 6. 

At the lateral/header tee connection, the 4-inch PVC lateral to VEW-84-1 branches east inside 
BuUding No, 6 and foUows a wood ceiling support beam to concrete roof support E-2. See 
Section B-B', Drawing 84-M-8. At E-2, tiie lateral travels verticaUy down the column to floor 
grade, secured by pipe supports (see Drawing 84-M-4, DetaU 15). A 4-inch by 3-inch reducer is 
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SECTION SIX 

SCHEDULE 

Upon acceptance of the Polygon 84 SoU Vapor Extraction System Final Design by U.S, EPA, 
Goodyear wUl proceed directly with carrying out the stated tasks. 

AU tasks wUl be carried out in accordance with the 1990 Consent Decree and its associated 
appendices as outlined in this document. The main tasks that wUl be carried out under this SVE 
Operable Unit Final Design include: 

1. Prepare for Polygon 84 bid packages for materials, driUing, and constmction 
services for the SVE Operable Unit. 

2. InstaU Polygon 84 extraction and monitoring wells. 

3. InstaU Polygon 84 piping conveyance system. 

4. Test SVE Operable Unit weUs in Polygon 84 and SVE treatment system. 

5. Initiate operation of the SVE system in Polygon 84 with Polygon 79 if required. 

Each of these major schedule items is listed in Figure 6-1 and are broken into week-long 
segments. M&E wiU conduct all work in a timely manner in order to complete aU of the listed 
tasks in Figure 6-1 and implement the SVE Final Remedy within 180 days. The 180 day deadline 
is in accordance with schedule item D-12 of U.S. EPA Consent Decree. Within 60 days after 
U.S. EPA approval, M&E wiU commence site constmction activities which wUl include the 
instaUation of the soU vapor extraction and monitoring wells as required (Schedule item D-13), 
Figure 6-1 iUustrates the anticipated Polygon 84 Schedule which reflects an acceleration of aU 
field activities. 

It should be noted that both the bidding/procurement process for the SVE Operable Unit 
components and constmction contractors wiU be carried out to ensure that Polygon 84 is ready for 
start-up within the 180-day deadline. Figure 6-2 shows a flow chart of activities that wUl be 
conducted at the site in accordance with the project schedule. Every effort wUl be made to 
accelerate this schedule since the operable unit treatment system is not being instaUed in Polygon 
84. Start up of Polygon 84 wUl commence upon completion of well/piping installation and 
approval of the Polygon 84 Draft O&M Manual, due to U.S. EPA 30 days prior to start up (see 
Figure 6-1). Polygon 84 operations wiU commence regarcUess of the outcome of the May 25, 
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3.0 OVERSIGHT NOTIFICATION 

Due to the type of system and faU-safe nature of operation, notification of federal, state, and local 
agencies is not anticipated. If a system emergency should require oversight notification, the foUowing 
agencies wiU be notified within 24 hours of the emergency for response. 

3.1 Local Site Representative 

Loral Corporation 
3200 S. Litchfield Road 
Goodyear, Arizona 85338 
Mr. Tom Heim/Mr. Randy Clark 
(602) 925-7102/-7274 

3.2 State Site Representative 

Arizona Department of Environmental Quality 
3033 N . Central Avenue, 7tii Floor 
Phoenix, Arizona 85012 
Mr, Jim Kasarskis 
(602) 207-4218 

3.3 Federal Site Representative 

United States Environmental Protection Agency 
Superfund Enforcement Branch (H-7-2) 
75 Hawthome Street 
San Francisco, CaUfomia 94105-3901 
Mr. Craig Cooper 
(415) 744-2370 

3.4 Emergency Squad 

City of Goodyear Fire Department 
S. Litchfield Road 
Goodyear, Arizona 85338 
(602) 932-3050 

American Ambulance 
1401 E. Washington St. 
Phoenix, Arizona 
(602) 253-1492 

LifefUte Air Ambulance 
(602) 985-2873 
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EXECUTIVE SUMMARY 

Goodyear Tire and Rubber Company (Goodyear) contracted Metcalf & Eddy, Inc. (M&E) to prepare 
this SVE Operable Unit Draft Design for the remediation of vadose zone soils at the Phoenix-
Goodyear Airport faciUty (PGA). The report is referred to as the SVE Final Design document and 
provides the draft design for the SVE operable unit for Polygon 84 in accordance with the 1990 
Consent Decree (Section VU, Subsection D-15). 

Polygon 84 is the second of five polygons present at the PGA faciUty that require vadose zone 
remedy using soU vapor extraction (SVE) technology. The first polygon requiring treatment was 
Polygon 79, approximately 300 feet south of Polygon 84. The SVE system for Polygon 79 was 
instaUed during the summer of 1993 and was operated from September 1993 through January 1994. 
Polygon 79 formaUy entered the closure rebound monitoring phase on February 24, 1994 as a result 
of low soU vapor concentrations. Commencement of the closure rebound phase for Polygon 79 
initiated Consent Decree deUverable D-15, the design for the next polygon requiring treatment 
(Section VU). 

Prioritization of polygons for remediation is based on the mass of TCE in the polygon vadose zone 
and its abiUty to raise the underlying Subunit A groundwater concentration of TCE above 5 ug/l, the 
site clean up level. Groundwater impact was evaluated using the VLEACH and MixCell models. 
Using the prioritization, the next polygon formaUy slated for SVE remedy is Polygon 96. 

Polygon 96 is on the opposite side of the Atchinson, Topeka and Santa Fe Railroad spur and would 
require moving the entire SVE plant. Once Polygon 96 is remediated, the plant would have to be 
moved back in order to treat the final polygon (84). Due to these logistics, Goodyear negotiated with 
U.S. EPA to reprioritize the treatment order of the polygons. The reprioritization allows for the 
treatment of Polygon 84 second after Polygon 79 with the remaining three polygons to be treated as 
prioritized. For the reprioritization, Goodyear agreed to begin construction and treatment of Polygon 
84 prior to receiving the Polygon 79 fuU closure notice. 

The advantage of this treatment order is that it accelerates the overaU remediation schedule (Consent 
Decree, Appendix B) by commencing work on another polygon prior to closure of the preceding 
polygons and it minimizes the construction time table by eUminating multiple SVE operable unit 
relocations. 

This report has been prepared to satisfy the Consent Decree requirements of Final Design submittal 
(Section VH, Subsection D-15) for the SVE remedy of Polygon 84. Since Polygon 84 wiU be treated 
without relocating the treatment plant currently located in Polygon 79, this Final Design Subnuttal 
focuses on the extraction and monitoring weU locations as weU as its associated piping. 
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The major sections of this document include: 

Introduction 
In-Place SoU Vapor Extraction Operable Unit 
SoU Vapor Extraction and Monitoring WeUs 
Extraction WeU Piping 
Residuals Management 
Schedule 

Section Two of this report summarizes the major components of the SVE system that are currently 
in-place in Polygon 79. The general system process is described as well as a description of each of 
the treatment system components. Basic operational parameters are described as they pertain to the 
extraction, treatment, and discharge of soU vapor. 

Section Three of this report discusses the location, configuration and installation of the Polygon 84 
extraction and monitoring weUs. The design differs from Polygon 79 in two general ways, the 
number of treatment wells and the configuration of the wells. A total of three weUs are proposed that 
fuUy-penetrate the two soil types in the vadose zone. 

Section Five discusses the management of the soU residuals that wiU be generated as a result of 
drilling and trenching activities. 

Lastly, Section Six discusses the Polygon 84 project instaUation and start up schedule. 

The following sections of this Polygon 84 SVE Design outline Goodyear's and M&E's approach to 
the design of the design of the SVE operable unit for Polygon 84. 
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SECTION ONE 

INTRODUCTION 

This report is being submitted to the Goodyear Tire and Rubber Company (Goodyear) pursuant to 
the CivU action Consent Decree and in conformance with the Soil Vapor Extraction (SVE) operable 
unit remedy for soU remediation. Figure 1-1 iUustrates the location of the site and Drawing P-1 
(Appendix A) is a detaUed map of the site and iUustrates the total number of polygons (individual 
site subdivisions) on the site. The Consent Decree work for soU remediation presented in this 
document wiU consist of the design, construction, operation, and maintenance of a soil vapor 
extraction imit(s) equipped with emission controls to remove VOCs from the vadose zone. 
Remediation wiU proceed where VOC residues pose a threat to ground water quaUty in Subimit A 
aquifer, as provided in the 1989 Record of Decision (ROD) and satisfies the requirements of 
Subparagraph C.6 and C.7 of Section VH and Appendix B of the Consent Decree. These areas 
include polygons of elevated TCE concentrations. Polygons requiring SVE operable imit remedy 
were determined through three vadose zone investigation and modeling efforts. These investigations 
were conducted in May 1992, January 1993 and July 1993. Results of the investigations were 
transmitted to U.S. EPA in the November 25, 1993 Polygon 79 Final Design document and in 
meetings with U.S. EPA in May and October of 1993. 

Data that was coUected in 1987 for the site RI/FS and in the three investigations was input into the 
U.S. EPA-approved VLEACH and MixCeU models to evaluate if the vadose zone mass was sufficient 
to result in TCE concentrations in excess of 5 ug/l in the underlying Subimit A groundwater. Figure 
1-2 Ulustrates the site polygon modeling/screening process. 

Table 1-1 presents the results of the polygon screening/modeling and Figure 1-3 iUustrates the 
locations of the five polygons requiring SVE remedy. From the modeling results, the polygons were 
prioritized based on groundwater impact for SVE remedy. Since Polygon 96 had not been 
investigated at the time of the first design submittal (September 10, 1992), Polygon 79 was prioritized 
for SVE remedy. The operable unit was instaUed during the summer of 1993 and was operated from 
September 1993 through January 1994. 

The final site-wide modeling was completed in October 1993 and the final polygon prioritization as 
iUustrated in Table 1-1 was presented to U.S. EPA on October 19, 1993. Results of the polygon 
screening/modeling process revealed that a total of five polygons had Subunit A groundwater impacts 
in excess of the Consent Decree limit of 5 ug/l. These polygons included 96, 79, 92, 27A, and 84, 
and are prioritized and Usted in decreasing order of groundwater impact. Evaluation of the five 
polygons that require SVE remedy revealed that two polygons (79 and 84) are on the eastem side of 
the Atchinson, Topeka, and Santa Fe Railroad spur on Loral property. The remaining three polygons 
(96, 27A, and 92) are on the westem side of this railroad spur on City of Phoenix property. Due to 
these logistics, Goodyear negotiated with U.S. EPA to reprioritize the treatment order of the polygons. 
The reprioritization allows for the treatment of Polygon 84 second after Polygon 79 with 
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PGA SITE POLYGON INVESTIGATION PROGRESS SUMMARY 
1989 RI/FS THROUGH JANUARY 1993 FINAL DESIGN MEMORANDUM 

1989 RI/FS 
TOTAL NUMBER OF 
PGA SIIE POLYGONS 

3 POLYGONS REINSTATED 
INVESTIGATIVE AGENDA* 

I O N N 
5 POLYGONS ADDED 

TO INVESTIGATIVE 
AGENDA 

fin 
1 • 1 

APPLICATION OF TOTAL MASS 
DISSOLUTION SCREENING TEST. 

DESIGN MEMORANDUM 
MAY, 1992 

APPLICATION OF INITIAL 
VLEACH/MIXCELL 

SCREENING. 
DESIGN MEMORANDUM 

MAY 1992 

63 POLYGONS SCREENEDN 
OUT* 

J 

APPLICATION OF REFINED 
VLEACH/MIXCELL SCREENING 

ULTILIZING REFINED SET OF 
SOIL PHYSICAL PARAMETERS. 

FINAL DESIGN MEMORANDUM 
NOVEVMBER 1992 

NEGOCIATIONS CONDUCTED 
BETWEEN U. S. EPA AND 

GOODYEAR TIRE AND RUBBER 
DURING JANUARY 1993, 

FOLLOWING PH^SE I 
INVESTIGATIVE RESULTS. 

APPLICATION OF REFINED 
VLEACH/MIXCELL SCREENING 

ON INVESTIGAIVE RESULTS 

FINAL NUMBER OF 
POLYGONS WHICH FAIL 

VLEACH/MIXCELL SCREENING 
AND REQUIRE SVE 

REMEDY 

( t b POLYGONS SCREENED^ 
OUT' ^ ^ y ^ 

4 POLYGONS REMOVED F R O M \ 
INVESITIGATIVE AGENDA 1 
(1T 3, 1T1, 36, A^JD 38) >/ 

79 •. NUMBER OF POLYGONS TO UNDERGO PHASE I/PHASE 11INVESTIGAIION, VLEACH/MIXCELL RESCREEENING, AND/OR S /̂E REMEDY (CLASS 2). 

^ 65 : NUMBER OF POLYGONS PASSING SCREENING PROCESS WHICH NO LONGER REQUIRE PHASE I/PHASE II INVESTIGATION AND/OR SVE REMEDY (CLASS 1). 

3 : NUMBER OF POLYGONS REINSTATED TO PHASE I/PHASE II INVESTIGATIVE AGENDA BASED ON RESCREENING **, OR REGULATORY NEGOCIATIONS. 

• : PASSED SCREENING TEST BY CONTRIBUTING TO SUBUNIT A GROUNDWAIER TCE CONCENIRATIONS <5 uG/L. 

• * : FAILED SCREENING TESI (TCE > 5 uG/L) FOLLOWING RESCREENING USING REFINED SQL PHYSICAL PARAMETERS. 



Table 1-1 
POLYGON PRIORITIZATION 

PHOENIX-GOODYEAR AIRPORT 
GOODYEAR, ARIZONA 

Polygon 
Designation 

Current Max. 
Groundwater 

Concentration (ug/L) 

Current 
Polygon Rank 

Polygon Status 

96 27.027 1 R 

79 8.398 2 R 

92 7.571 3 R 

27A 5.955 4 R 

84 5.685 5 R 

32A 4.136 6 NFA 

23A 3.028 7 NFA 

21A, 26A 2.765 8 NFA 

93 2.488 9 NFA 

65 2.373 10 NFA 

13A 2.224 11 NFA 

24A 1.843 12 NFA 

15A 1.505 13 NFA 

I4A 0.561 14 NFA 

88 0.062 15 NFA 

87 0.055 16 NFA 

NOTES: 

R Polygon to be remediated with SVE system in accordance with Consent 
Decree. 

NFA No further action required for polygon. 
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the remaining three polygons to be treated as prioritized. For the reprioritization, Goodyear agreed 
to begin construction and treatment of Polygon 84 prior to receiving the Polygon 79 fuU closure 
notice. 

The advantage of this treatment order is that it accelerates the overaU remediation schedule (Consent 
Decree, Appendix B) by commencing work on another polygon prior to closure of the preceding 
polygons and it minimizes the construction time table by eliminating multiple SVE operable unit 
relocations. 

This report has been prepared to satisfy the Consent Decree requirements of Final Design submittal 
(Section VH, Subsection D-15) for the SVE remedy of Polygon 84. Since Polygon 84 wiU be treated 
without relocating the treatment plant currently located in Polygon 79, this Final Design Submittal 
focuses on the extraction and monitoring weU locations as weU as its associated piping. 

The major sections of this document include: 

Introduction 
In-Place SoU Vapor Extraction Operable Unit 
SoU Vapor Extraction and Monitoring WeUs 
Extraction Well Piping 
Residuals Management 
Schedule 

Section Two of this report summarizes the major components of the SVE system that are currentiy 
Ln-place in Polygon 79. The general system process is described as weU as a description of each of 
the treatment system components. Basic operational parameters are described as they pertain to the 
extraction, treatment, and discharge of soU vapor. Section Two highUghts important information 
detaUed in the November 5, 1993 Polygon 79 Final Operations and Maintenance (O&M) Manual. 
Since treatment operations of Polygon 84 could commence prior to remedy completion in Polygon 
79, the November 5, 1993 O&M Manual wiU be revised in accordance with Section VH, Subsection 
D-12 of the Consent Decree. The revision wUl include an operational mode of treating both Polygon 
79 and 84 simultaneously if required. This revision wiU be submitted 30 days prior to Polygon 84 
start up for U.S. EPA review and approval. See Section 6, Figure 6-1 for the project schedule. 

Section Three of this report discusses the location, configuration and installation of the Polygon 84 
extraction and monitoring weUs. The number of wells specified for Polygon 79 was based on pilot 
test data generated in 1987 during the RI/FS. Data generated during the operation of the SVE system 
in Polygon 79 revealed that the design radius of influence could be extended from 100 to 150 feet. 
Based on this data, a total of three extraction weUs are proposed to freat Polygon 84. AdditionaUy, 
Polygon 79 operational data revealed that fuUy-penetrating weUs could be instaUed over the length 
of the entire vadose zone rather than the more complex dual completion wells in Polygon 79. 

Section Four of the report discusses the vapor conveyance system and the connection of the Polygon 
84 extraction wells to the SVE treatment system in Polygon 79. The connection wiU be via PVC pipe 
that wiU be instaUed predominantly aboveground in the rafters of the Loral Buildings No. 1 and No. 
6. The piping header and laterals wUl ttavel underground in areas where ttaffic exists. 
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Section Five discusses the management of the soU residuals that wiU be generated as a result of 
drUling and trenching activities. 

Lastly, Section Six discusses the Polygon 84 project instaUation and start up schedule. 

In addition to the restrictions and requirements Usted in the Consent Decree, this report and aU 
associated appendices are in conformance with the provisions of CERCLA (Comprehensive 
Environmental Response, Compensation, and LiabiUty Act of 1980 142 U.S.C. Section 9601 et. seg. 
and the amendment: SARA, Superfund Amendment and Reauthorization Act of 1986 Pub. L. 99-499, 
101 Stat. 1613 (1986). 

The foUowing sections of this Polygon 84 SVE Design outline Goodyear's and M&E's approach to 
the design of the design of the SVE operable unit. 
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SECTION TWO 

IN-PLACE SOIL VAPOR EXTRACTION OPERABLE UNIT 

As discussed in Section One, the remediation of Polygon 84 has been accelerated due to its proximity 
to the SVE operable unit which is currentiy in place in Polygon 79. Polygon 79 is currentiy in its 
90-day permanent closure rebounding period as required by the Consent Decree. Acceleration of 
Polygon 84 remediation was proposed by Goodyear to eUminate relocating the SVE tteatment system. 

Goodyear negotiated with U.S. EPA (letter to U.S. EPA dated November 1, 1993 Appendix J) to 
reprioritize the five polygons for tteatment. The polygons were reprioritized to treat Polygon 84 
second, foUowing Polygon 79 which aUows tteatment without SVE system relocation. For this 
reprioritization, Goodyear agreed to accelerate the clean up and start Polygon 84 design/construction 
activities during the Polygon 79 closure rebound period. Should any sub-area in Polygon 79 faU the 
rebound testing, it would be able to be tteated simultaneously with Polygon 84, thereby further 
accelerating the site soil remediation schedule. 

The system design is broken down into seven primary subsections which include: 

1. SoU Vapor Exttaction and Monitoring WeUs 
2. Exttaction Well Header and Lateral Piping 
3. Vapor Inlet System 
4. Vapor Treatment System 
5. Vacuum Exttaction Module 
6. Electrical Conttols and Cormections 
7. Operable Unit Treatment Area and Security 

Figure 2-1 iUusttates the configuration of the various SVE tteatment system components. 

The foUowing sections describe the SVE treatment system process and components currentiy in place 
in Polygon 79 that wiU be used to extract and tteat soil vapors from Polygon 84. 

2.1 SVE OPERABLE UNIT PROCESS DESCRIPTION 

SoUs within the boundaries of the Phoenix Goodyear Airport (PGA), Polygon 84 contain chlorinated 
solvent substances (referred to as solvent). Vapor exttaction wells are constructed within the polygon 
and piped to the SVE operable unit. 

The SVE operable unit is designed to remove those solvents from the soils by drawing vapors from 
the soU to the tteatment unit under a vacuum. The SVE system design is based upon the results of 
pilot testing conducted in 1988. The SVE Operable Unit tteatment system final design is contained 
in the SVE Final Design Document submitted to the U.S. EPA on November 25, 1992. Appendix 
A of this manual contains the SVE system drawings. 
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Solvent laden soil vapors enter the tteatment area via a one-way check valve (CV-1). Flow is 
measured downstteam of the check valve. An air blending station is provided to dUute the solvent 
laden vapor stteam. The air blending station contains a filter to protect the tteatment system from 
wind borne debris and a sUencer to reduce noise levels from air entering the system piping. Solvent 
concenttations are measured at this point. Flow is also measured downstteam of the air blending 
station. 

Condensible liquids, mostiy water, are removed from the solvent laden vapor stteam by a vaporAiquid 
separator. Provisions are made for removing coUected Uquids from the vapor/Uquid separator 
automaticaUy using level conttols and a pump. A condensed Uquid storage tank is provided to hold 
the condensed Uquids for disposal. 

Dry solvent laden vapors are passed through a particulate fUter and then into two activated carbon 
vessels in series, where the solvents are removed. The series arrangement of the carbon vessels 
ensures that solvent vapors are not released to the atmosphere in the event that the adsorption capacity 
of the first, or primary, carbon bed is exceeded. A hydrocarbon monitor is provided to monitor for 
breakthrough of the first bed. 

The vacuum exttaction blower downstteam of the carbon vessels provides the suction necessary to 
remove the solvent vapors from the soU. The exttaction blower is connected to the system with 
expansion joints to protect the rest of the system from vibration. Clean soU vapors are exhausted 
from the extraction blower via a muffled stack. 

The SVE operable unit is provided with automated instrumentation and conttols. System performance 
can be monitored remotely by telemetry. If necessary, the system can be shut down from the remote 
monitoring station. However, the system must be started locaUy at the tteatment area. P&ID 
Drawings 84-E-2 and 84-E-3 (Appendix A) show the tteatment system operation and key components. 
The remainder of this section identifies the key SVE operable components and describes how they 
should be operated and maintained. 

2.2 VAPOR INLET SYSTEM 

The vapor inlet system consists of an air blending station and a vapor/Uquid separator. A block valve 
(BV-1) and check valve (CV-1) are provided on the vapor inlet skid to isolate the tteatment system 
from the exttaction wells and to prevent backflow from the tteatment system into the extraction weUs, 
respectively. The entire vapor inlet system is mounted on a 8-foot by 12-foot structural steel skid 
equipped with a non-skid deck and lifting lugs. 

2.2.1 Air Blending Station 

Solvent laden air passing the block valve (BV-1) and check valve (CV-1) enters the vapor inlet 
portion of the tteatment system. An air blending station, to provide ambient air to the system, is 
located just prior to the vapor/liquid separator. The station is composed of a 6-inch tee, a butterfly 
valve (BFV-1) which opens to the atmosphere, and a Solberg F Series filter/silencer. The Solberg 
F Series fUter/sUencer is provided to protect the SVE system from wind home debris and reduce noise 
from the air stteam entering the piping. The butterfly valve (BFV-1) should remain closed when the 
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system is not in operation or when the entire tteatment stteam is from the exttaction weUs. See 
Drawing 84-E-2. 

2.2.2 Vapor/Liquid Separation 

Vapor/liquid separation occurs in a centrifugal force pressure drop vapor/Uquid separator unit with 
intemal baffling and a discharge coalescing filter. The vapor/liquid separator contains a 150-gaUon 
water reservoir for water storage. An automatically actuated pump (P-1) is used to evacuate the 
vapor/Uquid separator reservoir into a cross-linked high density polypropylene 240-gallon condensed 
liquid storage tank. The materials of tank construction are compatible with expected contaminants 
which might be present in the condensed Uquid. 

Liquid level conttols are contained in the separator unit which conttol pump P-1 that evacuates the 
water reservoir, as well as a high level shut down switch. The separator is made of carbon steel 
construction that contains a rust-inhibiting coating and is manufactured by Global Technologies, Inc. 

The water pump (P-1) is Model 5 self-priming aluminum centrifugal pump manufactured by MP 
Flomax and driven by a 0.5 hp, 1,000 rpm Marathon Electric standard induction explosion proof 
motor. The pump is rated for 20 gpm at 20 feet of water head. 

The Uquid level in the vapor/liquid separator and the condensed Uquid 240-gaUon storage tank 
actuates Magnettol switches. Each switch is pivot mounted, with a float on one end and a magnet 
on the other. When the Uquid level either rises or falls past the switch location, the magnet moves. 
An electric switch adjacent to the magnet is actuated by the movement of the magnet. The Magnettol 
switches actuated in this marmer are vapor/water separator switches LSL-03, LSH-03 and LSHH-03 
and condensed Uquid storage tank switch LSHH-05. A high high level switch contained in the 
condensed Uquid storage tank is also used as a shut down switch. 

Flow element and ttansmitter, FE-07/FT-07 are located upstteam of the air blending station. 

2.3 VAPOR TREATMENT SYSTEM 

The vapor treatment system consists of carbon canisters, cormecting pipe spool pieces, reinforced 
flexible tubing and vacuum relief vents. The carbon canisters are designed to be placed on a firm 
surface, such as asphalt or pavement, and connected in series using flexible connecting tubing. 

2.3.1 Carbon Canisters 

The carbon canisters are manufactured by Fabricated Metals, Inc. and consist of two granular 
activated carbon (GAC) fiUed adsorber vessels in series (GAC-1, primary and GAC-2, secondary), 
and associated piping, duct work and vaives. The adsorber vessels are cylindrical with dished ends 
and stand vertical. Each is nominaUy 4 feet outside diameter and 7.5 feet high. The forklift 
channeled skids on the bottom and coimection fittings at the top make the overall height of each 
carbon vessel 8 feet 9.25 inches. The carbon adsorber vessels are of carbon steel construction. Each 
tank contains nominally 2,000 poimds of activated carbon supported by 18-gage stainless steel 
screens. The interior of the adsorber tanks are coated with an acid-resistent epoxy coating. The 

012014r.004 11 



vessels are rated to 16-inch Hg vacuum. A third standby carbon canister, GAC-3, is provided on-site 
for backup. 

2.4 VACUUM EXTRACTION MODULE (VEM) 

The vacuum extraction module consists of an in-line particulate fUter, vacuum exttaction blower and 
50 hp electric motor, expansion joints (upstteam and downstteam of blower), discharge sUencer, sump 
and exhaust stack. A blower control panel is mounted on the blower enclosure on a box tube frame 
(see Drawing 84-E-3, Appendix A). Expansion joints are provided to isolate motor vibration from 
other portions of the SVE operable unit. The exttaction blower sound attenuated enclosure and 
discharge sUencer are designed to reduce noise levels as required. The discharge stack is provided 
with a hinged exhaust flapper and sump to prevent water/precipitation from flowing back into the 
blower. 

Flow is measured upstteam of the in-line filter (FE-14/FT-14). Differential pressure is indicated across 
the in-line fUter (DPI-22) and temperature and pressure are measured both upstteam and downstream 
of the exttaction blower. 

2.4.1 Extraction Blower 

The exttaction blower is an M-D Pneumatics Model 5514, 2-lobe rotary positive type exttaction 
blower. The blower is driven by a 50 hp, TEFC motor via a V-belt drive. The blower is rated for 
500 scfm at 15-inch Hg vacuum and 2 psi pressure. Protective devices buUt into the motor are 
designed to shut the system dovm in the event of high motor winding current. The blower contains 
a vapor recirculation Une and flow adjustment valve (R-l) for minor system flow adjustment. 

2.5 ELECTRICAL CONTROL SYSTEM AND POWER DISTRIBUTION MODULE 

2.5.1 Electrical Control System 

The electrical conttol system consists of skid mounted (shares skid with the power distribution 
module) remote terminal unit in a NEMA 7 rated enclosure. The electrical conttol system contains 
the HNu Model 201 photoionization detector continuous gas monitor, a Conttol Microsystems 
TeleSAFE 6000 conttol and data acquisition unit and various supporting electtonic components. A 
remote IBM PC compatible MS DOS based computer system with a 2400 baud modem for 
connection via standard telephone line is used to remotely monitor and shut down the SVE Operable 
Unit. 

2.5.2 Power Distribution Module 

The power distribution module ties into the existing site electrical substation and distributes power 
to the various electrical usage components of the SVE Operable Unit. These include the exttaction 
blower, the electrical conttol and telemetry panel "A", the separator drain pump and the electrical 
conttol panel "B". 
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The power distribution module is contained within a skid mounted cabinet (skid shared with the 
electrical conttol system). Power from the site substation at 480 volts is routed through a 200 ampere 
circuit breaker into a power block. The 480-volt, 3-phase power from the power block is sent to a 
150 ampere circuit breaker and then to a size 3 motor starter for the exttaction blower motor. A 15 
ampere circuit breaker, connected to two legs of the power leaving the power block, is brought to a 
transformer, where electrical services is provided for a lighting panel and the separator pump motor 
conttoUer. The Ughting panel provides power for telemetry and conttols, as weU as auxUiary power 
for other desired services including utUity outiets and Ughting. 

Metcalf & Eddy, Inc. prepared the SoU Vapor Exttaction (SVE) operable unit design for the operable 
unit instaUed in Polygon 79 in conformance with Section VII-D, Subsections 8a through 8j of the 
1990 Consent Decree. The SVE operable unit design takes into account the exttaction, conveyance, 
treatment, and discharge of TCE and related solvent vapors present in the site vadose zone from a 
sub-areas of the site. Sub-area is defined here as a polygon with numerous soU vapor exttaction 
weUs. Once the polygon commences SVE operable unit operations, sub-area is redefined in the 1990 
Consent Decree as that area tteated by a single operating SVE weU. The SVE operable unit has been 
designed to tteat Polygon 84 concurrently with Polygon 79. 

DetaUed SVE operable unit Drawings and Specifications are provided in Appendix A, Plans and 
Specifications of this report. A more detaUed discussion of the SVE operable unit design and 
Operations and Maintenance is presented in the November 1992 Design Report and the November 
1993 O&M Manual for Polygon 79. 

2.6 OPERABLE UNIT TREATMENT AREA AND SECURITY 

The operable unit treatment area has been installed to provide a secure and stmcturally sound area 
for the treatment system to be located. Drawing 84-M-l, DetaU 1 (Appendix A) Ulusttates the 
operable unit tteatment area. 

A total of two primary skids, the air/water separator skid and the blower skid are mounted and 
anchored to the site concrete pavement for structural and vibrational concems. The concrete 
pavement is approximately 10 feet wide by 18 feet long. Figure 2-2 was used to determine the water 
drainage characteristics for a 25-year, 24-hour rain storm event. Due to the small tteatment area size, 
no drainage conttol was deemed necessary. The operable unit skids are mounted on the concrete pad 
area as iUusttated in Drawing 84-M-l, DetaU 1. The skids are anchored through the use of anchor 
bolts formed a minimum of 3 inches in the concrete. Rubber vibration dampening pads are used 
between the blower skid and the concrete to minimize vibrations and noise. 

The carbon vessel skids are located adjacent to the VEM closest to the tteatment area gates to 
faciUtate monitoring and carbon bed replacement and/or regeneration. The carbon beds are piped 
above ground using vacuum-rated flexible tubing to the air/water separator and vacuum blower as 
indicated in Drawing 84-M-l, Detail 1. The flexible tubing facUitates easy connection of the beds 
during servicing. Sufficient room is avaUable around the operable unit components for operators and 
service technicians to maintain the operable unit equipment. A single junction box is instaUed on the 
vacuum blower side of the pad containing aU operable unit electrical and conttol wiring. The junction 
box is rated for Class I, Division II operation. 
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The electrical conttol panel, power distribution module, and the telemetry unit is located on a separate 
concrete pad of sinular construction outside the Class I, Division II area. See Drawing 84-M-l, 
DetaU 1. The dimensions of the electrical conttol pad are approximately 10 feet by 5 feet. A fence 
with locking gate is located around the electrical conttol panels to prevent tampering and damage 
from the weather. Drawing 84-E-6 iUusttates the configuration of the electrical conttol panels. 

For operable unit security, an 8-foot, chain link fence is located around the operable unit and includes 
two 5-foot wide swing gates for tmck access. For additional security, concrete-filled steel posts are 
located at the comers of the tteatment and electrical pad to prevent vehicle damage. Drawing 84-M-
1, DetaU 1 iUusttates the tteatment area configuration including the fence and protection posts. 

Signs are posted on the security fence and on other potential safety hazards in the project area. Entry 
mles, which wiU require persormel entering the fenced area to check in with project management, are 
posted near the enttance gate. Signs within the tteatment area identify potential electrical and 
chemical hazards and hot surfaces. Wamings of hazardous and combustible materials are posted. 
Other waming signs, such as eye, foot, and hearing protection requirements are posted as appropriate. 
OSHA ttaining is required for site entry. 
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SECTION THREE 

SOIL VAPOR EXTRACTION AND MONITORING WELLS 

In accordance with the site Record of Decision (ROD), Polygon 79 contains a total of four sub-areas, 
and therefore, a total of four exttaction/monitoring weU pairs. The number of sub-areas was 
calculated from the RI/FS data. Operation of the SVE system in Polygon 79 revealed that the sub-
area design radius of influence of 100 feet was conservative and that a design radius of 150 feet can 
be used for subsequent polygon designs. Based on this. Polygon 84 contains a total of three sub-areas 
that wiU contain three exttaction/monitoring well pairs. 

Three exttaction/monitoring well pairs are located within the treatment area or polygon. Exttaction 
weUs are connected by an underground and aboveground piping network. Monitoring weUs are each 
located within the radius of influence of their associated exttaction weU. Refer to Appendix A, 
Drawing 84-C-l for the well locations. The exttaction wells are designated as VEW-84-1 through 
VEW-84-3. The monitoring wells are designated as VP-84-1 through VP-84-3. 

3.1 SOIL VAPOR EXTRACTION WELLS 

SoU texture conditions present in the site vadose zone are variable and consist of two subsurface 
sttata. The upper 35 feet of the vadose zone is characterized by fine-grained silts and sands with 
some clay. These soils contain air conductivities of 1 x 10"̂  cm/second as determined by physical 
soU laboratory analyses conducted in conjunction with Polygon 79 subsurface investigations 
(Appendix J of the November 25, 1992 Design Manual for Polygon 79). The lower 25 to 30 feet of 
vadose zone is characterized by coarse sands and gravels that contain air conductivities on the order 
of 1 X 10"̂  cm/sec. To accommodate the different soU types in the vadose zone, a dual-well/single 
borehole design was utiUzed for Polygon 79. It was anticipated that the dual well/single borehole 
design would aUow for the independent flow and vacuum regulation of exttacted vapor from the 
upper fine and lower coarse vadose zone areas as needed and would be preferred to a single fuUy-
penettating well because the fuUy-penettating well wiU preferentially draw soU vapors from the lower 
coarse vadose zone, and significantly reduce the effective induced vacuum in the upper fine vadose 
zone. However, field operation of Polygon 79 exttaction weUs and the SVE operable unit 
demonstrated that a fuUy-penettating weU would effectively draw vapors from both zones and be 
easier to operate and adjust whUe accomplishing the same remediation goals. Therefore, single 
completion wells screened through both sttata wiU be used for Polygon 84. 

The single exttaction weU design requires the instaUation of a nominal 10-inch diameter boring to a 
depth of approximately 60 feet below grade. The boring wUl be advanced through the use of a 
hoUow stem auger, drUling rig. The drilling of the weU wUl use no fluids with the exception of air 
to prevent vadose zone formation clogging. Once the boring has been advanced to the total depth, 
the driUing casing wUl temporarily remain in place while the extraction weU is constructed. Table 3-1 
iUusttates the SVE operable unit weU parameters. Drawing 84-M-5, DetaU 6 Ulustrates the 
construction of the fuUy-penettating soU vapor exttaction weU, The total depth of the boring wiU be 
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TABLE 3-1 
SOIL VAPOR EXTRACTION WELL PARAMETERS 

Parameter Specification 

WeU Boring Deptii 
WeU Boring Diameter 
WeU DrilUng Metiiod 
WeU Screen 
WeU Screen Depth 
Screen Gravel Pack 
Bottom Hole Seal 
WeU Sand Seal 
WeU Aimular Seal 

Annular Seal to Road Box 
Road Box 

Road Box Completion 

WeU Head Connections 

WeU Instrumentation 

50 to 55 feet 
10 inches (nominal) O.D,; 6-14 inch I.D, 
HoUow stem 
3-inch Dia., Sch 40 PVC, flush tiiread, 0.02-inch Machine Slot 
10 to 55 feet b.g.s. 
Colorado 8-12 sUica or 3/8-inch washed round pea stone 
8-12 Wyoming bentonite crumbles, (8-12 sieve) 6 inches min. 
Colorado #30 sand, 1.0 foot (or equivalent) 
Wyoming 8-12 bentonite crumbles, min. 1.5 feet placed and 
hydrated in 6-inch lifts. 
Portland neat cement with 10% powder volclay, 
36-inch by 36-inch steel vault w/hinge Ud, H-20 rating. 
Concrete aggregate, 3,000 psi commercial, no additives, slope 
apron to grade, 
3-inch Dia, Sch, 40/80 PVC fittings, true-union BaU valves, 
socket cormection 
2-3/8 inch, 2-1/4 inch, 1-3/4 inch compression fittings for flow, 
pressure, concenttation measurement 

adjusted accordingly to ensure that the entire screened interval is in the vadose zone and does not 
intersect the water table. 

Prior to well construction, the bottom of the borehole wUl be checked for groundwater and sealed 
to prevent a direct conduit for ground water/capiUary water to migrate to the exttaction weU. The 
borehole bottom wiU be sealed with a 6-inch Uft of Wyoming 8-20 sieve bentonite crumbles. The 
bentonite wiU be hydrated in place via a 3/4 inch ttemie pipe by 1.0 gaUon of de-ionized water. 
Once the seal is fully hydrated as confirmed by a weighted measuring tape, the lower exttaction 
weU wiU be constructed. 

The exttaction weU screen wUl extend from 10 to approximately 60 feet below ground surface 
(bgs). Should the capiUary fringe water table be encountered at a depth of less than 60 feet, the 
weU screen wUl be shortened so that it does not extend into the capUlary fringe. As specified in 
Table 3-1, 3-inch diameter. Schedule 40 PVC weU materials wUl be used. All joints wiU be flush 
threaded and the screen wUl be machine slotted with 0,02 inch openings. The remainder of the 
weU to grade wUl consist of Schedule 40 PVC casing. 

The weU gravel pack wUl consist of Colorado 8-12 sieve siUca sand or 3/8 inch washed round pea 
stone to 1 foot above the screen top, WhUe the gravel pack is in place, the drUling casing wiU be 
puUed to ensure a competent gravel pack and minimize vadose zone cave in. A 1-foot sand seal 
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of Colorado No. 30 sUica sand wUl be placed on top of the 8-12 sUica to prevent the bentonite 
seal from being drawn into the 8-12 sUica under exttaction operations. If 3/8 inch washed pea 
stone is used, the sand seal wUl not be used, and two additional 6-inch Ufts of Wyoming 8-12 
bentonite crumbles wUl be instaUed, each hydrated with deionized water using a 3/4 inch ttemie 
pipe. 

A bentonite seal wiU then be placed in the boring to seal the exttaction weU. The bentonite seal 
wUl consist of a minimum 1.5 feet of Wyoming 8-20 sieve bentonite crumbles placed and 
hydrated in 6-inch lifts. Each lift wiU be checked for proper moisture content with a tape. Water 
addition wUl be adjusted in the field as necessary. Once the bentonite seal has been placed, the 
remainder of the boring wUl be sealed with an API Class G Portland cement grout witii a 10 to 
15% powdered bentonite amendment. FoUowing grout placement, the groimd around the 
exttaction weU wUl be prepared for weU head completion, WeU completions use a vaulted 
underground method as Ulusttated on Drawing 84-M-5, DetaU 6 in Appendix A, 

Roadway or floor vault completion wiU consist of excavating around the SVE weU to a depth of 
approximately 2 feet 9 inches. Drawing 84-M-5, DetaU 3 iUusttates the construction configuration 
of the weU vault. Once the excavation is complete, the base of the excavation wiU be compacted 
to 95%. After the base has been compacted, the well vault wUl be set. The cover of the vault 
should be approximately 1 inch above grade for surface water drainage. FoUowing weU vault 
placement, the final concrete apron should be poured and worked to slope away from the vault 
outer Up for surface water drainage diversion, A 3,000 psi commercial mix, no-additive concrete 
should be used. Prior to backfUling and concrete instaUation, the 4-inch diameter weU header 
should be terminated and capped inside the weU vault. 

Cormection of the exttaction weUs to the 4-inch lateral wUl be accomplished through the use of 3-
inch diameter Schedule 40 or 80 PVC fittings. Drawing 84-M-5, Detail 6 Ulusttates the 
cormection of the SVE wells to the well header, A valve has been instaUed in the bottom of the 
4-inch lateral for condensate drainage for vaulted instaUations, Lateral piping is sloped at 
approximately 1% (0.01 feet per foot) toward the exttaction weUs so that any coUected water from 
condensation inside the piping during periods of shut-down wUl automaticaUy drain back to the 
exttaction weU. The November 5, 1993 Final SVE Operation and Maintenance Manual for 
Polygon 79 contains detailed information on the operation and maintenance of the SVE wells. 

3.2 SOIL VAPOR MONITORING WELLS 

Each soU vapor exttaction weU requires a paired monitoring weU for vacuum drawdown 
adjustment as well as remedial monitoring compUance for closure. 

Each monitoring weU wUl be constructed as a cluster of four sample tubes, screened at four 
different depths to monitor vapor pressure and concenttations at varying strata. See Drawing 84-
M - l , Detail 7 in Appendix A. 

A single soU boring wiU be driUed from ground surface to just above the present elevation of the 
groundwater table in each of the three Polygon 84 sub-areas using a hoUow-stem auger driUing 
rig. during drilling, soil core sampUng at 5-foot intervals wiU be perfonned for Utiiologic 
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confirmation of the site's vadose zone Uthologic layers. SoU samples wiU be analyzed for VOC 
concenttations using a photoionization detector (PID) caUbrated to TCE using the headspace 
method (see Appendix H, Section 4,4). 

FoUowing the drUling and sampling of each boring, Goodyear wUl convert each completed boring 
into a depth-specific vadose zone/soU vapor monitoring cluster well. The clustered well 
configuration wUl consist of four individuaUy completed vapor weUs at specific depths within the 
vadose zone so as to maximize vertical soU vapor monitoring coverage (see Figure 3-1). 

SoU samples wiU be coUected and logged from the soU borings at 5-foot intervals using a hammer 
driven, 24-inch length, 2-inch diameter by 3-inch length brass liners. Liners from each 5-foot soU 
sampling interval coUected wUl be field screened and logged by a site geologist. Vertical 
profUing of soil headspace concenttations with depth is important as it relates to the PGA site 
since contaminants would be expected to migrate from the two distinct sources in the vadose 
zone: 

1. Surface soils resulting from surface spiUs and releases. 

2. The capiUary fiinge overlaying the groundwater which would result from off­
gassing of volatUes in contaminated groundwater. 

By verticaUy profiling soil concenttations, Goodyear can identify and isolate sources of 
contamination and target these areas for VLEACH and mixing cell modelling and subsequent soU 
vapor monitoring and SVE remedy, 

SoU vapor morutoring well construction wUl immediately foUow the driUing and sampling of the 
borings. Three monitoring wells, constructed in a nested fashion such that each of the four wells 
is instaUed independently of one another are proposed for completion of each boring. Each weU 
wiU be instaUed with 0.5-inch diameter. Schedule 40 PVC casing, slotted with a 5-foot length 
screened interval at the base with blank casing extending upwards to just aboveground surface. 
Figure 3-1 iUusttates a typical soU vapor monitoring cluster. The proposed construction using 5-
foot screened lengths were selected to maximize the total screened depth of vadose zone soU 
vapor monitoring in each boring. Using this construction, a total of 20 feet of screen wUl be open 
to soU vapor sampling which is over 30% coverage of the entire vadose zone. The proposed 
screened intervals are as follows: 13 to 18 feet, 23 to 28 feet, 38 to 43 feet, and 53 to 58 feet 
below ground surface (see Figure 3-1), The rationale for proposing these screened intervals is to 
characterize the upper-fine vadose zone soUs (13 to 18 feet), the approximate interface between 
the upper-fine and lower coarse vadose zone soils (23 to 28 feet), and to characterize the lower 
coarse soils and the capiUary fringe (38 to 43 feet, and 53 to 58 feet, respectively). The soU 
headspace analytical results wUl be used in conjunction with field observations gathered during 
boring activities in order to fine-tune and potentiaUy modify the screened interval schedule. It is 
noted herein that no screened interval, based on these additional data, wiU be moved more than 5 
linear feet in either direction from its proposed location. 
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An ideaUzed diagram of a typical vacuum monitoring/soU vapor monitoring weU cluster is 
provided as Figure 3-1. The wells wUl be constructed in the order of greatest depth first, and 
proceeding upwards imtU the shaUowest weU instaUation is completed. A gravel pack consisting 
of Colorado 8-12 sUica wUl be instaUed around the screened interval, with a Colorado No. 30 
sand seal extending to approxunately 0.5-foot above and below each screened interval to prevent 
the bentonite seal from intmding through the gravel and sealing off the weU screen. Above the 
sand seal, a 1-foot thick bentonite seal of Wyoming 8-20 sieve bentonite crumbles wUl be 
constructed to seal each weU from the influence of other wells constructed within the bore hole. 
Above each bentoiute seal, 10% bentonite-cement mixture wUl be ttemied to a depth 
corresponding to the next screening interval. At this stage, the construction process wUl be 
repeated untU the shaUowest weU has been instaUed. 

To complete each nested well installation, bentonite-cement mixture wiU be tremied to a depth of 
approximately 3 feet below grade onto which a 1-foot thick layer of sand/gravel wUl be placed, 
A concrete envelope onto which a locking steel monument box wUl be secured to complete the 
construction of each weU. Each weU wiU be labelled by a unique designation indicating its 
location, total depth, and screened depth interval. A well construction diagram wUl be completed 
for each nested construction and wUl be included in the Draft and Final Polygon 84 O&M 
Manuals. 
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SECTION FOUR 

EXTRACTION WELL PIPING 

As specified in Section Three, Polygon 84 wiU contain a total of three SVE exttaction wells for 
remediation. Each of the three soU vapor exttaction weUs wUl be connected to the in-place soU 
vapor exttaction operable unit located in Polygon 79 by a main 6-inch Schedule 40 and 80 PVC 
header and its associated laterals. The SVE piping layout is shown on Drawing 84-C-l. This 
header and lateral network wiU be placed predominantiy above grade except where piping must 
cross faciUty roadways or buUding operations, AU subsurface piping wiU be buried a minimum of 
20 inches below grade. See Drawings 84-M-3 and 84-M-6, DetaUs 9 and 29, respectively. 

Lateral piping, both above and below ground wUl be installed to slope to the exttaction weUs at 
0.01 feet per foot, or 1%. The pipe header and laterals are designed to be instaUed and operated 
under a continuous operating condition of 16 inches of mercury (Hg) vacuum and a flow rate of 
500 scfm. 

Where piping wUl be placed above ground, the pipe wUl be supported by hanging from buUding 
rafters and sloped through the use of unistrut or concrete (or equivalent) hanging supports. The 
PVC pipe wUl be secured to the supports through the use of pipe sttaps, hangars, and unistrut 
channels. See Drawing 84-M-4, DetaUs 14, 15 and 19, Al l PVC pipe wiU be supported in 
accordance with the size/schedule/span matrix indicated on Drawing 84-M-4. 

Installation of the PVC pipe wUl be in accordance with the pipe manufacturer's guidelines by a 
state-Ucensed general/mechanical conttactor. The pipe wiU be instaUed within ttenches as 
iUusttated in Drawing 84-M-3, DetaU 9 and Drawing 84-M-6, DetaU 29. AU PVC pipe wUl be 
bell-ended and wiU be solvent welded in the field. Rachet sttaps wiU be used to be sure that aU 
solvent-welded joints are tight and do not separate during cement curing. PrioT to cementing, two 
coats of primer wUl be appUed to the PVC joints to assure quaUty solvent welds. Once the piping 
has been welded, the ends wUl be sealed after a minimum of 6 hours and the piping wUl be 
vacuum tested. Once the vacuum test is confirmed, the piping in the ttenches wiU be backfiUed 
with native material in lifts and compacted to 90 to 95 percent. After compaction, the piping wiU 
be retested for leaks. Any leaks wiU be located and repaired prior to site commissioning. See 
Drawing 84-M-3, DetaU 9 and Drawing 84-M-6, DetaU 29, AU ttench areas wiU be completed at 
grade with 3,(X)0 psi cement with no additives, A detaUed description of piping layout is 
provided below. 

The main 6-inch PVC header connects to the SVE operable unit via an existing camlock/hose 
cormection and branches into two separate 6-inch PVC headers. One 6-inch I.D, Schedule 40 
PVC header is in-place and coUects soU vapor from Polygon 79 weUs, The existing tteatment 
unit/header connection wUl be modified to serve the proposed 6-inch header for Polygon 84 in 
addition to the Polygon 79 header. See Drawing 84-M-6, Detail 30 and Drawing 84-M-7, Section 
A-A'. The 6-inch PVC header ttavels vertically up the exterior wall of BuUding No. 1 and then 
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horizontally to the north along the buUding face, suspended from roof rafters via pipe hangers. 
See Drawing 84-M-7, Section A-A'. Schedule 80 PVC piping wUl be used for all vertical and 
subsurface pipe runs. Schedule 40 PVC piping wUl be used for aU aboveground horizontal runs. 
See Drawing 84-M-4, DetaU 14 for pipe hanger supports and spacing. At the north comer of 
BuUding No. 1, the header pipe ttavels vertically dovm the west exterior waU to the ground 
surface. Refer to Drawing 84-M-7, Section A-A' for the schematic layout of piping along 
BuUding No. 1. Due to the length of piping along BuUding 1, an expansion loop wUl be required 
to accommodate thermal pipe expansion and conttaction. See Drawing 84-M-7, Detail 31, Section 
A-A'. 

The 6-inch pipe wiU then be instaUed below grade, the invert of the 6-inch diameter to be buried 
a minimum of 30 inches below grade. An underground clean out "T" wUl be instaUed in the 
subsurface header to remove excessive water and sediment if needed. See Drawing 84-M-6, 
DetaU 27. A 6-inch by 4-inch reducer wUl be instaUed after the 90° elbow at the invert and the 
4-inch diameter Schedule 80 header wiU ttavel north below ground to a ttaffic vault located at the 
southwest comer of BuUding No. 6. Refer to Drawing 84-M-6, DetaUs 27, and 25 for 
underground roadway and vault detaUs. See Drawing 84-M-3, DetaU 9 for a typical ttench 
section. 

Inside the ttaffic vault, a 4-inch Schedule 80 PVC lateral, which serves vapor exttaction well 
VEW-84-2, cormects to the header pipe. This lateral ttavels west below grade and coimects with 
VEW-84-2 in a ttaffic vault below grade. See Drawing 84-M-6, DetaU 29 for a typical ttench 
section; Drawing 84-M-2, Details 6 and 3 for extraction weU and vault detaUs and 84-C-l for the 
weU and piping location. 

From the ttaffic vault, the header surfaces and continues north along BuUding No, 6 to connect 
witii laterals to VEW-84-1 and VEW-84-2. The SVE piping layout for BuUding No. 6 is shown 
on Sections B-B' and C-C of Drawing 84-M-8. See Drawing 84-M-7, DetaU 32 for detail of die 
subsurface header riser at BuUding No. 6. After surfacing, the 4-inch Schedule 80 header travels 
up the exterior buUding wall, is piped through the waU, and continues up along the south interior 
waU to the buUding rafters, secured via pipe supports (see Drawing 84-M-4, DetaU 15). The waU 
pass through is shown on Drawing 84-M-6, DetaU 26. 

The header continues north, suspended from the buUding rafters and terminates at the junction of 
two laterals which serve VEW-84-1 and VEW-84-3. The laterals are connected to the header via 
a tee connection. The lateral to VEW-84-3 continues north along the buUding rafters, passes 
through the north exterior waU, and tums and foUows the north exterior waU to the ground 
surface. See Drawing 84-M-4, Details 14 and 15 for pipe hanger and wall support detaUs and 
Drawing 84-M-8, Section C-C. A 4-inch by 3-inch reducer is installed in the lateral and the 3-
inch lateral connects with VEW-84-3 in a ttaffic vault below grade. See Drawing 84-M-9, DetaU 
40, and Drawing 84-M-5, DetaU 6. 

At the lateral/header tee connection, the 4-inch PVC lateral to VEW-84-1 branches east inside 
BuUding No. 6 and foUows a wood ceiling support beam to concrete roof support E-2. See 
Section B-B', Drawing 84-M-8. At E-2, the lateral travels vertically down the column to floor 
grade, secured by pipe supports (see Drawing 84-M-4, Detail 15). A 4-inch by 3-inch reducer is 
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instaUed in the lateral and the 3-inch lateral connects with VEW-84-1 in a traffic vault below 
grade. See Drawing 84-M-9, Detail 40 and Drawing 84-M-5, DetaU 6. 

AU aboveground piping wUl be installed so as not to interfere with operations on-going within the 
site buUdings, AdditionaUy, where possible, aU piping wUl be installed out of direct sun exposure 
to minimize moisutte, condensation, and expansion problems. 
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SECTION FIVE 

RESIDUALS MANAGEMENT 

Waste products from the installation of SVE weUs and the header and lateral piping network wiU 
consist of driU cuttings from the soil borings; soU and concrete from ttenching where subsurface 
pipe installation is required; decontamination wastes; and misceUaneous wastes such as gloves, 
tyvex, etc. 

The drUl cuttings and any soU generated during trenching not to be backfUled wiU be stored in 
lined roU-off bins. Once the roU-off bin has been filled, the soil in the bins wUl be moved to the 
southwestem portion of the PGA faciUty immediately southwest of the Subimit A groundwater 
treatment plant. The roll-off bins wiU be unloaded on visqueen sheeting in the U.S, EPA-
approved site soU staging area. At the completion of driUing and constmction activities, the soU 
residuals pUe wUl be composite sampled for laboratory analysis via U.S. EPA Method 8010. If 
the TCE concenttations are less than the site health risk based threshold of 64 mg/Kg, the soil 
wUl be spread pending U.S. EPA approval. If die soU concentrations exceed the 64 mg/Kg 
threshold, the soU wUl remain in the staging area and rescheduled for composite sampling. 

AU non-hazardous constmction debris including concrete, pipe, wke, and associated materials wUl 
be disposed of accordingly off-site by the constmction general subconttactor. 

Any Uquids collected from the decontamination of the driUing rigs and equipment wUl be 
temporarily stored in 55-gaUon dmms. All Uquids wUl be tteated through the Subunit A air 
stripper system. Any sediments coUected as a result of decontamination wiU be mixed with the 
drill cuttings in the roU-off bins. 

The disposal of spent activated carbon or adsorption media wiU be handled by a licensed carbon 
or adsorption media conttactor or vendor. Options avaUable include ttansportation to an U.S. 
EPA-approved disposal facUity or regeneration of the carbon by the manufacturer. AU spent 
carbon wiU be appropriately manifested in accordance with U.S. EPA and Department of 
Transportation (DOT) regulations. 

Miscellaneous wastes such as used health and safety equipment wUl be put in plastic bags or 
placed in 55-gaUon dmms for ttansport to an approved disposal facUity or as common trash for 
disposal at a local landfUl, depending on the level of hazards encountered during the work. 
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SECTION SIX 

SCHEDULE 

Upon acceptance of the Polygon 84 SoU Vapor Exttaction System Final Design by U.S, EPA, 
Goodyear wUl proceed directly with carrying out the stated tasks. 

AU tasks wUl be carried out in accordance with the 1990 Consent Decree and its associated 
appendices as oudined in this document. The main tasks that wiU be carried out under this SVE 
Operable Unit Final Design include: 

1. Prepare for Polygon 84 bid packages for materials, drilling, and constmction 
services for the SVE Operable Unit. 

2. Install Polygon 84 exttaction and monitoring wells. 

3. InstaU Polygon 84 piping conveyance system, 

4. Test SVE Operable Unit weUs in Polygon 84 and SVE tteatment system, 

5. Initiate operation of the SVE system in Polygon 84 with Polygon 79 if required. 

Each of these major schedule items is Usted in Figure 6-1 and are broken into week-long 
segments, M&E wiU conduct all work in a timely manner in order to complete aU of the listed 
tasks in Figure 6-1 and implement the SVE Final Remedy within 210 days. The 210 day deadline 
is in accordance with schedule item D-12 of U.S, EPA Revised Consent Decree (letter from C. 
Copper, U.S. EPA to Ed Waltz of Goodyear Tire and Rubber Co. dated June 19, 1992). Witiiin 
60 days after U.S. EPA approvai, M&E wUl commence site constmction activities which wiU 
include the installation of the soU vapor exttaction and monitoring wells as required (Schedule 
item D-13). 

It should be noted that both the bidding/procurement process for the SVE Operable Unit 
components and constmction conttactors wiU be carried out to ensure that Polygon 84 is ready for 
start-up within the 210 day deadline. Figure 6-2 shows a flow chart of activities that wUl be 
conducted at the site in accordance with the project schedule. Every effort wUl be made to 
accelerate this schedule since the operable unit tteatment system is not being instaUed in Polygon 
84. Start up of Polygon 84 wUl commence upon completion of well/piping installation and 
approval of the Polygon 84 Draft O&M Manual, due to U.S. EPA 30 days prior to start up (see 
Figure 6-1). Polygon 84 operations wUl commence regardless of the outcome of the May 25, 
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1994 Polygon 79 Final Closure Monitoring per Goodyear/U.S. EPA negotiations (letter to U.S. 
EPA dated November 1, 1993). If needed, the SVE unit wiU be used to tteat botii Polygon 79 
and 84 simultaneously to comply with the conditions of the Polygon 79 O&M Manual and 
operational schedule. 
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APPENDIX A 

SVE OPERABLE UNIT AND WELLS DRAFT PLANS AND SPECIFICATIONS 
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' J DISTRIBUTION DATA (1986/1987 RI/FS) 
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GAS SURVEY DATA (POLYGON) 

0 REGION DEUNEATION (1986/1987 Rl/FS) 

POLYGON TO UNDERGO SVE 
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8 7 - 3 
8 7 - 2 

NORTH 

8 8 - 2 

88-1 

BUILDING 
N0.6 

POLYGON 
84 

UTIUTY NOTE: 
NUMEROUS UNDERGROUND UTILTTIES EXIST 
WHICH MAY NOT BE DEUNEATED ON SITE 
DRAWINGS. LOCATIONS WHERE UTIUTIES 
CANNOT BE DEUNEATED SHOULD BE HAND 
DUG PRIOR TO TRENCHING. A U EXCAVATION 
ACTMTIES MUST BE CLEARED WITH THE 
LORAL COf^PORATION PRIOR TO DIGGING. B 

a 
X X K K 

I I I I I I 

A 

9 

POLYGON BOUNDRY 

SVE PIPING (ABOVE GROUND) 

SVE PIPING (BELOW GROUND) 

DOMESTIC WATER SUPPLY UNE 

FIRE WATER SUPPLY UNE 

FLOOR DRAIN/STORM SEWER 

VAPOR EXTRACTION W E a 

VAPOR PIEZOMETER 

CHAINUNK FENCE 

RAimOAD 

SOIL GAS LOCATION FROM 
PHASE I INVESTIGATION 

PROPOSED SUBUNIT A 
AIR SPARGE PILOT WELL 

IF THIS BAR DOES 
NOT MEASURE T 

gRAWINQ IS 
NOT TO SCALE 

I -
o 

5/19/93 SZ 

2/94 LR/SZ 

REVISED SCALE * B»SE MAP TO SURVEY 
POLYGON 84 SVE OESWH 

RCVI90H uauirvat 

METCALF Se EDDY 

LR 

1"=40' SAN DIEGO 1994 
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6*» SCH 20 STEa PIPE 
BLOWER TO OSOMRGE STACK 

DISCHARGE STACK AND SUMP 

SECURITY FENCE 
w/ (2) 5' WIDE 
SWING GATES. 
LOCKING. 6' HIGH 

er* FLE»BLE TUBING 

(VAPOR INLET) 

(SUPPORT FROM RAHERS) 

CONDUIT FOR ELECTRICAL 
ABOVE GRADE. SEE DRAWING E-6 

CORRUGATED STEa • 
BUILDING (EXISTING) 

ELECTRICAL SERVICE 480 VOLT AC, 
3» 150 AMP. SEE DETAIL / ^ ^ 

POWER DISTRIBUTION AND CONTROL 
PANa SEE DRAWING E-2 
THROUGH E-6. UIN 25 FT. FROM 
TREATMENT AREA-CLASS 1 DN 2. 

CHAM UNK 
SECURITY FENCE 
w/LOCKING GATE, 

6' HIGH 

3" ' 

E 

c 

1-r coNourr-TUBiNG-VAPOR ANAUZER 

-euuxNG (J) 

6"» SCH40 PVC 
FROM VAPOR WELLS 
SEE DRAWMG C-2 
FOR RPNG CONNECTIONS 

AIR BLENDMG STATION 

ff* SCH 40 PVC - OVERHEAD /^i 
IN HANGARS SEE DRAWING C-2 AND DETAILf 

l - l ' CONDUT-TUONC (2 TOTAL)-VAPaR ANM.YZER 

o 
ELECTRICAL CONDUIT 
ABOVE GRADE ATTACH CONDUIT 
TO UNISTRUT MOUNTED ON WALL 
SEE DETAIL 

1 - rc \M-AJ 
2 - 1 - 1 / r C 
2 - r C (FOR TUBING) 
2 - 3/4'C 

SUPPORT WITH PIPE HANGARS 
FROM ROOF RAFTER AS NECESSARY 

BUIDING 0 

NOTES: 

® ADJUST TREATMENT 
SYSTEM SKID LOCATIONS AND CONNECIXJNS 
WTTHIN TREATMENT AREA 

® FOR TREATMENT SYSTEM DETAILS ANO 
ISOICTRICS, SEE AFS DRAWINGS: 
8788-03+03A: 8788-04+04A; 8788-06+05A. 

TO FIT 

TREATMENT PLANT DETAIL 

VWTK BOX (H-10) MTH 
LOCKMS BOLT-OOWN COVOt 

S«MPU VM.VES. 1/4* UlSCOCK. (NC) 

CONOXTE APRON 
CtlAN SANO/CRAVC 

NOTES: 

1. REFER TD AFS DRAWINGS 8788-03. 03A. 8788-06. 6788-04. 04A 
FOR TREATMENT SYSIEM CONFIGURATION DETAILS. 

2. ALL PIPING ON SKIDS #1 ANO #2 TO BE 6** CARBON STEa 

3. ALL PIPING BETWEEN SKIDS OR WEU HEADERS TO BE SCHEDULE 
80 PVC i f f * ) UNLE!S OTHERWISE NOTED. 

4. ELECTRICAL PANEL LOCATED OUTSCC CLASS I DIV 2 AREA. 

5. PIPING CONECTIONS BETWEEN SKID #1 TO C - 1 . C-1 TO C - 2 . 
ANO C-2 TO B TO BE ff* FLEXIBLE SPIRAUTE HOSE 
W/ALUUINUM CAMLOCK nTHNGS 

6. FENCE AROUND TREATMENT COMPOUND TO BE 6' 
WITH SAFETY/SECURITY PLACARDS. 

LEGEND 

HIGH. 

S- BENTONnE-COCNT CtKUT 
PLUG (I-9X BENTDNTE) 

y BENTOMTE-CQCNT CROUT 
PLUG ( i - iX BENIOMTE) 

8- BENTOMIE-CQCXr ctNxrr 
PLUG (3-SS BENTOMIE) 

5' PVC IMCHME-CUT SCREEN 
(0JO2 SLCri) 1/r U). (4 EACH) 

8- BCNTOMTE-CEkCNT GtiOUT 
PLUG {y-SX BENTOMIE) 

r PREHnntATED BENTOMTE SEAL (TVP) 
r HNE SAND SEM. (TTP) 
5- ORAVa PACX (TYP) 

8JS* BORE 

A/W- AIR/WATER SEPARATOR 
B » BLOWER 
C •= CONCRETE PAO 
C - l =CARBON VESSa 
T - WAIER TANK 
P - PUMP 
E - ELECTRICAL PAO 

SOIL VAPOR MONITORING WELL DETAIL 
SCALE: NONE (OIBIIF COHSlFUCTOt) <Z) 

30^ X 30" X 30" 
STEEL VAULT 

CONC. APRON 
4 SIDES 

GROUND SURFACE 

nELD CUT PIPE HOLE 
(BOTH SIDES) 

ff- PVC SCH 40 

ORAIN TAP 

ff BUTTERFLY VALVE. WAFER TYPE 
W/FLANGE ADAPTORS ROTATE 
OPERATOR 45* OR AS REOUIREO 

NOTE: 
BACKFILL REQUIREMENTS SIMILAR TO EXTRACTION 
WEU VAULT 

CONC. APRON 
4 SIDES 

BACKRLLED jc COMPACTED 
NATIVE MATERIAL TO GRADE 
(ALL SIDES) 95% 

UMIT OF 
EXCAVATION 

3" ID PVC SCH 40 
EXTINCTION WEU -
(1 OR 2 EACH) 

COMPACTED NATIVE BACKRU. 
FOR PIPE BED & SURROUNDING 
FILL (LEVa) TO 95% AS PER 
PIPE MFG PROCEDURES 

COMPACTED NATIVE 
BACKFia L E V a 
TO 95X - r 

VALVE VAULT DETAIL 
SCALE; NONE 

VAULT INSTALLATION DETAIL 
SCALE: NONE 

1 13-22-93 18 Q I C PER MRS. CHANCE + HOL RELOCATION 

2 10-93 SZ nELO AS-eULT 
S 2-»4 SZ PQLYTiON 84 OCSKN 

OO 
I M H oot iMt m cteaoD RTMOH CCSCHPnOM 

UETCALF & EDDY 
NONE SAN DIEGO. CA 1994 

PGA - Goodyear 

APPROVED OATE 

SOIL VAPOR EXTRACTION SYSTEM 
FINAL DESIGN - POLYGON 84 /79 

TREATMENT SYSTEM LAYOUT 
PIPING AND WELL DETAILS 

8 4 - M - l 
SHOT: 4 



* • X r SCH 80 
REDUCING BUSHING 
(SUP X SUP) 

CONC. APRON 
4 SIDES 

4*# SCH 80 P/C 9(T BEND (SUP] 

SCH 80 PVC TEE (SUP) 

1/4* « NPT 
LABCOCK SAMPLE 
VALVE-BALL TTP 
(2EA) 

/ / / / / / / 

BUIU)ING ROOF/CQUNG/RAFTERS 

- 3 -
-PIPE HANGAR (TYP.) 

SEE DETAIL y r > s 
I 4> 

SCH 40 PVC PIPE 
2X SLOPE TO WEa 
SUPPORT BY HANGAR EVERY 7 FT. 

4"» SCH 80 PVC PIPE 

r X 4 ' * SCH 80 REDUCING BUSHING (SUP) 

J SCH 80 PVC 90r ELBOW (SUP) 

r » SCH 80 PVC PIPE (2EA.) 
(CLEAR) 

U -v ^ PITOT TUBE 
^ O t y DIFFERENTIAL 

PRESSURE aOW 
INDKATOR 
(2 EA) 

7 * TRUE UNION BAa VALVE (SUP x SUP) (2 EA.) 
WITH REMOVABLE HANDLES 

6:# SCH 40 PVC TEE 
(SUP X SLP X SUP) 
UNIESS OTHERWISE NOTED 

«:« SCH 40 P A : TEE 
(SUP X SUP X SUP) 
UNIESS OTHERWISE NOTED 

6" ID SCH 40 PVC TEE 
4" X 6" REDUONG BUSHING SCH 40 PVC 
(SUP X SUP) 

r # SCH 80 PVC PIPE (2 EA.) 
r • TRUE UNION BAa VALVE (SUP x SUP) (2 EA.) 
r # SCH 80 PVC PIPE (2EA.) 
(CLEAR) 

r # SCH 80 TEE (SUP x SUP x SUP) 

IN 6" UFTS 
BENTONriE SEAL (18")8-12 SIZE CRUMBLES 
PLACE AND HYDRATED 

COLORADO 8 - 1 2 
SIUCA GRAVEL PACK 
(BOTH INTERVALS) 

12" DIA. BOREHOLE 

CONCRETE/ 
ASPHALT 

6 1/2" 

r » SCH 40 PVC 
WEa SCREEN 
MACHINE SLOTTED (O.Or) 
(BOTH <k INTERVALS) 

IN 6" UFTS 
BENTONrrE SEAL 
( l8 r )8 -12 SIZE CRUMBLES 
PLACE AND HYDRATED 

COLORADO 8 -12 
SIUCA GRAVa PACK 
(BOTH INTERVALS) 

MITRE 4 WELD FLANGE JOINTS EXTRACTION WELL DETAIL 
'̂ ^<^^> SCALE:NONE 

6̂ * DIA. HOLE 
(BOTTOM ONLY) 

PfTOT TUBE 
DIFFERENTIAL 
PRESSURE FLOW 
INDKATOR 

PIPE STRAP 

er SCH 40 PVC P I P E 

i r DIA. BOREHOLE 

EXTRACTION WELL DETAIL 
SCALE:NONE 

NEOPRENE OR 
EQUIV. GASKET 

HINGED COVER 
1/2" DIAMOND 
PLATE STEEL 

HEAVY DUTY 
PIANO STYLE HINGE 

X 1/4" 

T DIA. HOLE 
CUT IN HELD 
AS REQUIRED ' 

8 >/2"_+ 

ANGLE S T E a 
(ASTM A 36 OR EOUIV.) 

. 1/4" INSET 

• 1/8r (10 GA.) 
SHEET S T E a 
(ASTM A 36 OR EOUIV.) 

NOTE: 
CONTINUOUS ARC WELD A a JOINTS 

CONCRETE 
APRON 1 

CONCRETE PIPE SUPPORT 
WITH STRAP/frfN 
SEE DETAIL ( ' ^ 

STEEL ROADWAY VAULT DETAIL 
SCALE:NONE 

EXTRACTION WELL CONNECTION ABOVE GROUND DETAIL 
SCALE:NON 'E 

10-93 J2_ 

MCC m \ atom 

FIELD AS-BUILT 

I UETCALF & EDDY NONE 
PGA - Goodyear 

APPWMD OATE 

SOIL VAPOR EXTRACTION SYSTEM 
FINAL DESIGN - POLYGON 84 /79 

EXTRACTION WELLS AND 
PIPING DETAILS I 
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»err. 5 
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5 '̂ 
3 s 

CM CM 

4"# THROUGH 12'« 
SCH 40 OR 80 PVC PIPE 
ON TRENCH <{. 
SEE SHEET 1 

NOTES: 

FINISH TO GRADE BY 
COMPACTION OR WfTH 
CONCRETE OR A S P H A L T K ; 
CONCRETE (SEE NOTE) 

PLACE n a TO GRADE 
(OR 2 1/2" BELOW GRADE 
FOR PAVED AREAS) 4 
COMPACT TO 95X AS 
PER PIPE MFG. PROCEDURES 

PLACE n a TO i r A B O V E 
PIPE tc COMPACT TO 95X 
PER PIPE MFG. PROCEDURES 

WORK IN HAUNCH, HLL WITH 
HANDTOOLS tc COMPACT 
FOOT TO SPRINGUNE 
BOTH SIDES 

BASE OF TRENCH 
EXCAVATION L E V a 
UGHTLY TAMP WITH 
NO OVERDIG 

SAMPU PORT 
1/4" MALE THERMOCOUPLE 
nTTlNG W/ CAP 
STAINLESS SWACaOCK OR EQUIV. 
(2 EACH) 

ADJ PIPE SADDLE, GALV 
GRINNEL »264 OR EQUAL 

4" SCH 40 GALV STL PIPE 

2-STS STUD TYPE EXP ANCHOR 
It NUTS - 5* MIN EMB 

250 LB CI C0MPANK3N 
FLANGE 

4' # SCH 40 PVC PIPE 

4" X » SCH 40 PVC 
REDUCMG BUSHMG 
(SUP X SUP) 

V 
•*3 

«• # SCH 40 PVC HEADER 
TO TREATMENT UNIT 

STEa ROADWAY 
VAULT SEE DETAIL ( 

CONCRETE APRON 3000 lb. 
COMMERCIAL 
MIX SEE DETAILf 

PLAN 

1. A a TRENCHES NOT REQUIRING ASPHALT CUTTING W i a BE 
COMPLETED WITH COMPACTED R L L 

2. TRENCHES REQUIRING CONCRETE OR ASPHALTIC CONCRET 
Wia USE THE FOaOWING: 

A - ASPHALTIC CONCRETE: 
MINERAL AGGREGATE tc ASPHALT BINDER. 
PENETRATWN AR4000, AGGREGATE TYPE B. 
1/2* MAX., MEDIUM GRADING, CONFORM WITH 
CALTRANS SEC 29. 

B - CONCRETE: 

3000 PSI COMMERCIAL W/NO ADDITIVES. 

3. A a PIPING TO SLOPE TO WEa OR VALVE 
BOXES. 

PIPE SUPPORT DETAIL 
SCALE: NONE 

B A a VALVE 
(TRUE UNION) 
(2 EACH) 

- y « SCH 40 PVC PIPE (2 EACH) 

• r « SCH 40 PVC PIPE (CLEAR) (2 EACH) 

• 3" X 3 ' X 3" TEE 

4" SCH 40 PVC PIPE 
(SLOPE 2% TO WEa) 

STEEL ROADWAY VAULT 

ORAIN (BOTTOM OF PIPE) 

7 X 4 " REDUONG BUSHfttJ (SUP X SUP) 

9Cr BEND 

• A a CONNECTIONS S U P / 
SOLVENT WELD UNLESS 
OTHERWISE NOTED 

TYPICAL TRENCH SECTION DETAIL 
SCALE;NONE 

DUAL EXTRACTION WELL VAULT DETAIL 
SCALE:NONE 

4" OR 6* PVC 
SCH 80 PIPE 

PIPE STRAP 
BOLT ANCHOR 
OR UNISTRUT PIPE 
STRAP ANCHOR 

#4 BAR 

PIPE SUPPORT DETAIL 
SC:AL£ ;NONE 

4' OR er # PVC S C H SO P I P E 
VALVE SPOOL ( n a o FTT) 

4" OR 6" « BUTTERFLY VALVE 
WAFER TYPE 
W/ VAN STONE 
FLANGE (2 SIDES) 
CHEMTROL 
OR EOUIV. 

6" • PVC SCH 40 PIPE 
TO EXTRACTION WELLS 

4" OR er PVC VAN STONE STYLE 
FLANGE (STEEL RING) 
(2 EACH) 

4" OR r » CARBON STEEL PIPE 
TREATMENT SKID ijll) 
AIR/WATER SEPARATOR) 

CONCRETE PIPE 
SUPPORTS , 
SEE DETAIL ( 1 0 ) 

UNSTRUT P-1100 SERES 
PIPE CLAMP OR EOUML 

UNISTRUT P-1000 OR EOUM. 

UNSTRUT P-2072A OR tOUM. 

4; < ». 4 i •4-

TREATMENT PIAHT CONNECTION DETAIL 
SCALE:NONE 

PIPE SUPPORT 
SCALE: 3 / 4 " - r - o r 

n r e n a n L R . Goodyear 
SOIL VAPOR EXTRACTION SYSTEM OfMMHD HO: 

n r e n a n L R . SOU! PGA - Goodyear HNAL DESIGN - POLYGON 84/79 8 4 - M - 3 
^ R ' ^ ^ B METCALF Se EDDY NONE 

. .^ SAN OIEGO PGA - Goodyear 
EXTRACTION WELLS AND 

PIPING DETAILS II 

8 4 - M - 3 

NUMDt woe tr OCOOD 

^ R ' ^ ^ B METCALF Se EDDY 
nwrwwn 

NONE OUI 

APPROVED DATE 
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8" (TVP) 

ROO HANGER CONCRETE 
INSERT OR BOLT TO ROOf 
TRUSS WITH BEAM CLAMP 

ROO TO SUIT CLEVIS 
HANGER. GALV 

AOJUSTABIE SPLTT RING 
SWNEL HANGER. GALV 
GRHMEa FIG 104 
OR EQUAL - ACCOMADATE 
4"AND 6r« SCH 40 
AND SCH 80 PVC PIPE 

MAX PIPE SIZE 6" 
SCH 80 PVC 

BAR 1 1 / r x 1/4", 
GALV AFTER FAB 

r WIDE SPACER BLOCK 
AS REO'D 

3/8r STS BOLTS IN EXP 
AHR, TfP 3" MIN EMB 

ROUGHEN SURFACE 

h • i r E.W. / -NOTE 1 

• AS REQUIRED FDR 
EOUIPMENT 6" MIN 

-NOTE 2 

NOTE: 
SUPPORT SPAN 6" DIA SCH 80 PVC - 12 FT 

6" DIA SCH 40 PVC = 9 n 
4" DIA SCH 80 PVC = 10 FT 
4" DIA SCH 40 PVC - 7 FT 

• EXISTING CONCRETE 

NOTES: 
1. 1 / r # ROD THREADED ONE END AT 12 INCHES O.C. MIN 

OR AS SIZED ON THE STRUCTURAL SHHETS. 

2. AT EACH VERTICAL ROD PROVIDE STAR SLUGIN (2-UNIT 
THREADED SET FOR 1 / r» ROD OR 3-UNrr THREADED 
SCT FOR 5/ere ROD ANO LARGER) COMPOUNDED ANCHOR 
OR AN ACCEPTABLE EOUIVAIENT ACHOR. 

3. EOUIPMENT ANCHORS TO BE SET WITH MIN T EMB 
PATTERN BY MFG. 

PIPE HANGER 
SCALE; NONE 

PIPE SUPPORT 
SCALE; NONE 

CONCRETE PEDESTAL 
SCALE:NONE 

CONCRETE-FILLED GUARD POST 
4"#-SEE DETAIL (So) 3 EACH 
DRAPE w/CHAIN 

r - r • 30r X 30" 
WEa VAULT 

PIPE SPRINGUNE 
4-

3" ID PVC SCH 40 
EXTRACTION WEa 
ONE Ofi TWO PER VAULT-
PER PaYGON SPEC. 

CONC. APRON 
i r DEEP MIN. 

CONC. APRON 
4 SIDES 

BACKnLLED & COMPACTED 
NATIVE MATERIAL TO GRADE 
( A a SIDES) 95X 

4"# OR er* SCH 80 PVC 
90r TEE THREADED TO RISER 
FOR TEMPORARY INSTALLATION 
AhO CLEAN OUT 

SCH 80 PVC (4" OR er •) 
TO TREATMENT PLANT 
(SOLVENT WELD) 

COMPACTED NATIVE BACKFia 
FOR PIPE BED 4 SURROUNDING 
n a (LEVEL) TO 95% AS PER 
PIPE MFG PRCXJEDURES 

COMPACTED NATIVE 
BACKRLL LEVEL 
TO 95% - 3' 

UNISTRUT SERIES P-1000 UIOO 
PIPE SUPPORT SEE DETAIL ( l?) 

STD r # CAST IRON OR 
STEa ROUND ROADWAY VAULT 
1 / r ABOVE GRADE SEE DETAIL (TT) 

SCH 40 PVC 4" OR 6" 
SOLVENT WELD JOINTS 
SLOPE 2% TO WEa FOR DRAINAGE 
SEE DETAIL FOR INSTALLATION 

WELL HEADER 
SCALE:NONE 

CONSTRUCTION DETAIL 

INTERLOCKING SYNTHETIC 
RUBBER UNK-TYPE SEAL 
SLEEVE CLOSURE. SEE 
NOTE 4 

SEAL RING INTERGRAL WITH 
PIPE SLEEVE SEE NOTE 4 

EXISTING RONFORONG TO BE 
LEFT IN PLACE. REMOVE AT 
SLEEVE ONLY. CLEAN EXISTING 
REINFORCING BEFORE PLACING 
NEW CONCRETE. 

2-#4 HOOPS MINIMUM TOP tc 
BOTTOM 

r CLEAR TO 
REINFORONG 

FOR PIPE SIZE SEE 
MECHANICAL DRAWINGS 

SEE NOTE 2 

SEE NOTE 3 

4" CLEAR ALL AROUND 
SEAL RING 

1. THE USE OF HEAVEY-OUTY PNEUMATIC HAMMERS ARE NOT PERMfTTED 
TO REMOVE EXISTING CONCRETE FOR NEW PIPE OPENING. 

2. APPLY BONDING AGENT TO ROUGHENED PREPARED CONCRETE SURFACE 
IN ACCORDANCE WITH MANUFACTURER'S PRINTED INSTRUCTIONS. BONDING 
AGENT TO BE. LARSEN WELD-CRETE AS MANUFACTURED BY LARSON 
PROOUCTS CORPORATION OF ROCHVIOE, MARYLAND OR AN ACCEPTABLE 
EQUIVALENT PRODUCT. 

3. AFTER PIPE SLEEVE IS SET, F i a PENETRATION WITH CONCRETE HAVING 
A MINIMUM COMPRESSIVE STRENGTH OF 4000 LBS. PER SO INCH AT 
THE END OF 28 DAYS 

4. FOR aOOR SLEEVES WHERE GASTIGHT OR WATERTIGHT SEALS ARE NOT 
REQUIRED, THE SEAL MAY BE OMfTTED, WHERE IT IS REOUIRED SEE 
MANUFACTURER'S RECOMMENDATIONS FOR DIAMETER OF PIPE SLEEVE. 
FOR aUSH MOUNT APPUCATIONS, USE ROADWAY VAULT 8" DIA 
DIVERSinED WEa PROOUCTS OR EQUIVALENT. 

5. WHEN SEAL IS OMITTED. PACK ANO SEAL WITH JOINT COMPOUND 
SEE NOTE 4. 

WALL SLEEVE 
SCALE; NONE 

UNISTRUT P-1000 SERIES 
PIPE CLAMP CHANa 
(HELD CUT TO SIZE) 

2-STS STUD TYP 
ANCHOR tc NUTS 

4- OR 6" 
PVC RPE 

UNISTRUT P-1100 SERIES 
PIPE CUVMP (SEE NOTES 1. 

DIA SCH 80 ANO SCH 40 

2) 

EXISTING ASPHALTIC 
CONCRETE OR CONCRETE 

NOTE: 

1. DIMENSIONS ANO UNISTRUT PART NUMBERS TiPICAL 
FOR AR SUPPORTS UNLESS OTHERWISE INDICATED 

2. SUPPORT SPAN 6" OIA SCH 80 PVC = 12 FT 
e" DIA SCH 40 PVC = 9 FT 
4" OIA SCH 80 PVC = 10 FT 
4" OIA SCH 40 PVC = 7 FT 

PIPE ANCHOR DETAIL 
SCALE: NONE 

1 2-94 S2 1 POLYGON 84 DESIGN 

A ^ * ^ 8 METCALF Se EDDY 

n r a n c n SOU: 

NONE 
PGA - Goodyear 

APPROVED BATE 

SOIL VAPOR EXTRACTION SYSTEM 
nNAL DESIGN - POLYGON 84 /79 

OmOIIC NO: 

8 4 - M - 4 1 
A ^ * ^ 8 METCALF Se EDDY 

n r a n c n SOU: 

NONE 
PGA - Goodyear 

APPROVED BATE 

SOIL VAPOR EXTRACTION SYSTEM 
nNAL DESIGN - POLYGON 84 /79 

OmOIIC NO: 

8 4 - M - 4 

MUMCR 

I 

1 
MC m 1 ocam 

RCMSDN ocscnpnoN 

A ^ * ^ 8 METCALF Se EDDY rummi 

nmrwn 

SOU: 

NONE SAN OIEGO. CA 1994 
CMC 

r j u r . HI . u . 

PGA - Goodyear 

APPROVED BATE 

EXTRACTION WELLS AND 
PIPING DETAILS III 
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r » SCH 80 TEE (SUP 

CONC. APRON 
4 SIDES 

4" X 3" SCH 80 
REDUCING BUSHING 
(SUP X SUP) 

4"# SCH 80 PVC 90- BEND (SUP; 

ff SCH 40 OR SCH 80 PVC PIPE 
2% SLOPE TO WEa 
SUPPORT BY HANGAR EVERY 7 FT. 

CONCRETE/-
ASPHALT 

BULDING ROOF/CEIUNG/RAFTERS 

PIPE HANGAR (TYP.) 

1/4r • NPT 
LABCOCK SAMPLE 
VALVE-BAa TYP 
(NC) 

PITOT TUBE ^ ^ ^ 
DIFFERENTIAL ^ " S ' 

PRESSURE aow / 
INDICATOR 

(DWYER OR EOUIV) 

e"* SCH 40 PVC TEE 
(SUP X SUP X SLIP) 
UNLESS OTHERWISE NOTED 

6r« SCH 40 PVC T n 
(SUP X SUP X SLIP) 
UNLESS OTHERWISE NOTED 

ff ID SCH 40 PVC TEE 
4' X 6" REDUCING BUSHING SCH 40 PVC 
(SUP X SUP) 

r » SCH 80 PVC PIPE (2 EA) 
r f TRUE UNION BAa VALVE (SUP x SUP) 
3" » SCH 80 PVC PIPE 
(CLEAR) 

BEmioNITpSEAL ( i r ) B - 1 2 SIZE CRUMBLES 
PLACE AND HYDRATED 

3"» SCH 40 PVC 
W E a SCREEN 
MACHINE SLOTTED (O.Or) 

COLORADO 8 - 1 2 
SIUCA GRAVa PACK 

10" DIA. BOREHOLE 

• y » TRUE UNION B A a VALVE (SUP x SUP) 
WITH REMOVABLE HANDLES 

IN 6" UFTS 
BENTONfTE SEAL 
(18")8-12 SIZE CRUMBLES 
PLACE AND HYORATED 

6 1/r 

3"* SCH 40 PVC 
W E a SCREEN 
MACHINE SLOTTED (O.Or) 

MITRE 4 WELD FLANGE JOINTS EXTRACTION WELL DETAIL 
SCALE:NONE 

6" DIA. HOLE 
(BOTTOM ONLY) 

PITOT TUBE 
DIFFERENTIAL 
PRESSURE a o w 
INDICATOR 
(DWYER OR EOUIV) 

PIPE STRAP 

6" SCH 40 PVC PIPE 

COLORADO 8-12 
SIUCA GRAVEL PACK 
(BOTH INTERVALS) 

ICT DIA. BOREHOLE 

NEOPRENE OR 
EOUIV. GASKET 

r DIA. HOLE 
CUT IN nELD 
AS REOUIRED ' 

Jt 

HINGED COVER 
1 / r DIAMOND 
PLATE STEEL 

HEAVY DUTY 
PIANO STYLE HINGE 

• 1" X 1" X 1/4" 
ANGLE S T E a 
(ASTM A 36 OR EQUIV.) 

• 1/4" INSET 

• 1/8r (10 GA.) 
SHEET STEEL 
(ASTM A 36 OR EOUIV.) 

i / r+ 
NOTE: 

CONTINUOUS ARC WELD ALL JOINTS 

CONCRETE PIPE SUPPORT 
WITH S T R A P / - ^ ^ 

EXTRACTION WELL DETAIL 
SCALE;NONE 

STEEL ROADWAY VAULT DETAIL 
SCALE:NONE 

EXTRACTION WELL CONNECTION ABOVE GROUND DETAIL 
SCALE: NONE <5) 

1 10-93 SPZ FIELD AS-BUILT 

^ ^ • ^ ^ 5 METCALF Se EDDY 

nracwt L R . SCME: 

NONE 
PGA - Goodyear 

APPROVED OME 

SOIL VAPOR EXTRACTION SYSTEM 
RNAL DESIGN - POLYGON 84/79 

HMMNC NO; 

8 4 - M - 5 2 2-94 SPZ POLYGON 84 DESKJN 

^ ^ • ^ ^ 5 METCALF Se EDDY 

nracwt L R . SCME: 

NONE 
PGA - Goodyear 

APPROVED OME 

SOIL VAPOR EXTRACTION SYSTEM 
RNAL DESIGN - POLYGON 84/79 

HMMNC NO; 

8 4 - M - 5 

NUMga CWTI 

^ ^ • ^ ^ 5 METCALF Se EDDY 

SCME: 

NONE M>, SAN DIF(M 1994 
out 

rum »r M. 

PGA - Goodyear 

APPROVED OME 

EXTRACTION WELLS AND 
PIPING DETAILS IV 

swrr g 

orJA. atm 



HEADER CONNECTION TO 
POLYGON 84 WEaS 

NOTF: SEE PIPING 
SCHEX4ATIC, SECTION 

INSIDE WAa OUTSIDE 

EXISTING TREATMENT SYSTEM 
6" * SCH 40 PVC RISER 
( P O L Y G O N 79) 

(5 n ABOVE GRADE) 

9Cr ELBOW SCH 80 

STRAP FASTENED TO WAa 

er « SCH 80 PVC "r 

6" * SCH 80 PVC PIPE 

CAMLOCK/HOSE CONNECTION 
TO SVE SYSTEM 

i i 

2 l / 2 " - i 

i i 
'o 

9 a ELBOW 
4" ff SCH 80 PVC I ,1 

tM CM b z 
s 

INSERT RUBBER GROMMET 
TO PREVENT PIPE ABRASION 

STRAP FASTENED TO WAa 

4" « SCH 80 FVC 

r * SCH 40 GALVANIZED STEEL 

RNISH TO GRADE BY 
COMPACTION OR WITH 
CONCRETE OR ASPHALTIC 
CONCRETE (SEE NOTE) 

PLACE RLL TO GRADE 
(OR 2 1 / r BELOW GRADE 
FOR PAVED AREAS) 4 
COMPACT TO 95% AS 
PER PIPE MFG. PROCEDURES 

PLACE RLL TO i r ABOVE 
PIPE 4 COMPACT TO 95% 
PER PIPE MFC. PROCEDURES 
WORK IN HAUNCH, n a WITH 
HANDTOOLS 4 COMPACT 
FOOT TO SPRINGUNE 
AROUND BOTH PIPES 

BASE OF TRENCH 
EXCAVATION LEVEL 
UGHTLY TAMP WITH 
NO OVERDIG 

4" * SCH 80 PVC 

BUILDING(D 

FOR CONNECTION SEE 

7777777777777777777777777777777777. 
UNISTRUT SUPPORT 

VERTICAL HFADER TO VFW-B4-1+3 

DETAIL 
SCALE;NONE 

TYPICAL DUAL PIPE TRENCH SECTION 

• A a TRENCHES NOT REQUIRING ASPHALT CUTTING 
W i a BE COMPLETED WITH COMPACTED R L L 

• TRENCHES REQUIRING CONCRETE OR ASPHALTIC 
CONCRETE WILL USE THE FOaOWING: 

A - ASPHALTIC CONCRETE: 
MINERAL. AGGREGATE 4 ASPHALT BINDER. 
PENETRATION AR4000, AGGREGATE TYPE B, 
1 / r MAX., MEDIUM GRADING, CONFORM WITH 
CALTRANS SEC 29. 

B - CONCRETE: 
3000 PSI COMMERCIAL W/NO ADDITIVES. 

• ALL PIPING TO SLOPE TO WELL OR VALVE 
BOXES. 

DETAIL 

HEADER CONNECTION TO TREATMENT SYSTEM 

• A L L JOINTS SOLVENT WELDED 

•STRAP FASTEN RISER TO WALL WITHIN 1 FT 
OF VALVES (TOP AND BOTTOM) 

DETAIL 

SCAL£:NONE 

SCALE;NONE 

ELBOW UP ALONGSIDE 
BUILDING (TO VEW-84-1-1-3)-
SEE DETAIL 

SUPPORT UNDER ELBOW-

CLEAN OUT " r ANO 
RISER. SEE DETAIL/ 

TRAFFIC BOX ADJACENT TO CAVCO BLDG 

• THREADED CAP T UNE 0.75 FT ABOVE 
BOnOM OF VAULT 

• T TO VEW-84-2 SUP-SUP SOLVENT WELD 

• ROADWAY VAULT TO MEASURE 30r X 30" X 30" 
H-20 LOAD RATING 

CLEAN OUT RISER 
THREADED CAP - VACUUM TIGHT 

W/VACUUM GREASE OR TEaON TAPE 

TO SVE SYSTEM 

* SCH 80 PVC 

3 0 ' 0 ROADWAY TRAFFIC VAULT 

H-20 LOAD RATING 

r 0 SCH 40 GALVANIZED 
AIR SPARGE UNE W/THREADED 
END CAP-SEALED 

HEADER TO SVE SYSTEM (POLYGON 79) 
SEE PIPING SCHEMATIC, SECTION 

PORTLAND CEMENT APRON 
SLOPE FOR DRAINAGE 

REDUCER ff X 4" 
SCH 80 PVC 

DETAIL 
SCALE:NON£ 

UNDERGROUND ROADWAY CROSSING 

• e r « TO 4" * REDUCING BUSHING - SLIP-SUP 
DETAIL 
SCALE:NONE 

I K ^ ' t ^ S METCALF Sc EDDY 

1 D 
SCMIi 

NONE 
PGA - Goodyear 

APPROVED OATE 

SOIL VAPOR EXTRACTION SYSTEM 
RNAL DESIGN - POLYGON 84 /79 

OKHmc N a 

84-M-6 
I K ^ ' t ^ S METCALF Sc EDDY 

nranm L.K. SCMIi 

NONE 
PGA - Goodyear 

APPROVED OATE 

SOIL VAPOR EXTRACTION SYSTEM 
RNAL DESIGN - POLYGON 84 /79 

OKHmc N a 

84-M-6 

HUMBCR 0*7! uwE er QtccMa REMSON DCSCMFTKW 

I K ^ ' t ^ S METCALF Sc EDDY 
O C G H S 

SCMIi 

NONE u*»_SAN OIEGO 1994 
oat 

PGA - Goodyear 

APPROVED OATE 

EXTRACTION WELLS AND 
PIPING DETAILS V 

SHOT 9 

" 18 sHccn 



BUILDING (6) 

FOOTER/FOUNDATION 

TO VEW-84-1-1-3 
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ 

STRAP FASTENED /]<^ 
TO WALL- SEE DETAIL ' 

4" * SCH 80 PVC 

GROUND/ASPHALT 
6" « SCH 40 PVC PIPE-

GROUT (PORTLAND API OR EQUIV) 

FROM TRAFFIC BOX SEE DETAIL 

•HANGER STRAP 
FOR ROOF JOIST 
SEE/t4> 

MAIN HEADER EXPANSION LOOP 
ALSO SEE SECTION A-A' THIS SHEET 

BUILDING ( D SUBSURFACE HEADER RISER 

DETAIL 
SCALE:NONE 

DETAIL 
SCALE:NONE 

AHACH HEADER TO 
WALL W/UNISTRUT / f 
OR EQUAL - SEE ' 

ROADSOX 

ATTACH TO 
ROOF JOIST 

6" « SCH 80 
PVC 

HEADER CLEANOUT TEE 
SEE DETAIL 

/ / / / / / I 

6" 0 SCH 40 
PVC 

4" 0 SCH 80 

TO POLYGON 84 
AND BUILDING (D ^„ 

12" 

8" MAX 
TO RAFTERS 

2" MAX 
/ / ) / / / / 

'SEE DETAIL 

0 SCH 80 6" 0 SCH 80 

PLACE BETWEEN RAFTERS 
EXPANSION 
LOOP 4' X 4' X 4'. SEE DETAIL 

BUILDING (T) RAFTERS 
(STEEL) ^ 

SCH 40 PVC 

SCH 
80 PVC 

TO POLYGON 
79 

FOR HEADER-
CONNECTION 
SEE DETAIL/30^ 

SETION A - A ' 
PIPING SCHEMATIC 
SCALE:NONE 

UNISTRUT ATTACH TO WALL- SEE DETAIL 
/ T 5 ^ 

6* PVC BimZRaY \M=A} 
VALVE (2 EA) 
W/VAN STONE FLANGE 
CONNECTION (PVC) 

CAMLOCK HOSE CONNECTION 
TO SVE SYSTEM (POLYGON 79-BUILDlNG dJ 

NOTE: 5"0 SCH 40 PVC 
SUPPORT SPAN=9' PER MFG 

i w s sr OtECMD 

METCALF & EDDY 

LR. 

NONE SAN niFCO 1994 
PGA - Goodyear 

QATE 

SOIL VAPOR EXTRACTION SYSTEM 
RNAL DESIGN - POLYGON 84 /79 

EXTRACTION WELLS AND 
PIPING DETAILS VI 

84-lvl-7 
SHtrr: 10 

18 



4" * SCH 40 PVC HANG 
FROM RAFTERS INSIDE BUILDING 
SUPPORT SPAN = 7' PER MFG 

PIPE WAa 
PASS-THRU 

4" e SCH 80 PVC 
AHACH TO WAa 

4" » SCH 40 PVC 
SUPPORT SPAN = 7' PER MFG 

2 STORY 
BRICK 

BUILDING 

3" * PVC TRUE 
BAa VALVE 

STEa 24" 0 
TRAFnC VAULT 

30r 0 ROADWAY 
VAULT STEEL 

SECTION C - C 
PIPING SCHEMATIC 

4"* SCH 40 PVC 
HEADER TO VEW-84-2 
HANG ROM RAFTERS 

CAVCO 
BUILDING 
EXTERIOR 

'777T777777 

4'» SCH 80 
PVC - TO 
VEW-84-2 

BUILDING ROOF 

• CONCRETE ROOF SUPPORT (E-2) 

WOOD CEIUNG 
SUPPORT BEAM 

4"ff SCH 40 PVC 
LATERAL TO VEW-84-
SLOPE \7, 

4"# SCH • 
80 PVC 

4"ff SCH 80 PVC-
ATTACH TO WAa OR 
CONCRETE SUPPORT 

PIPE THRU WAa 
TO INTERIOR SEE DETAIL 

77777777777^. 

4-ff SCH 80 
PVC HEADER 
TO SVE SYSTEM 

STEEL 3 0 " 0 
ROADWAY VAULT 

/ / / / / / / / / / / / / / / / 

TO VEW 84-1 

SECTION B - B ' 
PIPING SCHEMATIC 

I 1 

AA^^IS METCALF k EDDY 

nrae»T> L R . SOLE: 

NONE u*» SAN DIEGO 1994 
PGA - Goodyear 

APPROVED DATE 

SOIL VAPOR EXTRACTION SYSTEM 
RNAL DESIGN - POLYGON 84 /79 

D M r W NO: 

84 -M-8 
AA^^IS METCALF k EDDY 

nrae»T> L R . SOLE: 

NONE u*» SAN DIEGO 1994 
PGA - Goodyear 

APPROVED DATE 

SOIL VAPOR EXTRACTION SYSTEM 
RNAL DESIGN - POLYGON 84 /79 

D M r W NO: 

84 -M-8 
AA^^IS METCALF k EDDY 

SOLE: 

NONE u*» SAN DIEGO 1994 
PGA - Goodyear 

APPROVED DATE 

EXTRACTION WELLS AND 
PIPING DETAILS Vll 

s H m 11 

nr 1 8 o x T T i 
OUE WCC ffr CHGCKID W Q D N OESCRFnON 

AA^^IS METCALF k EDDY 
SOLE: 

NONE 
PGA - Goodyear 

APPROVED DATE 

EXTRACTION WELLS AND 
PIPING DETAILS Vll 

s H m 11 

nr 1 8 o x T T i 



/ / / / / / / / / 

4"ff SCH 80 PVC 9ar BEfC (SUP] ^ m ^ - - bg 
L,. 

BWIDING ROOF/CEIUNG/RAFTERS 

- P P E HANGAR (TYP.) 
SEE DETAIL 

SCH 40 OR SCH 80 PVC PIPE 
2Jt SLOPE TO WEa 
Slff>PORT BY HANGAR EVERY 7 FT. 

CONCRETE-RUED GUARD POST 
4'ff-SEE DETAIL (30) 3 EACH 
DRAPE w/CHAIN ^ 

CONC. APRON 
i r DEEP MIN. 

r-r . i8r X isr 
W E a VAULT 

CONC. APRON 
4 SIDES 

BACKHLLED 4 COMPACTED 
NATIVE MATERIAL TO GRADE 
( A a SIDES) 95X 

PIPE SPRINGUNE 
4" £ 

UMrr OF 
EXCAVATION — 

r ID PVC SCH 40 
EXTRACTION W E a 
ONE Ofi TWO PER VAULT-
PER POLYGON SPEC. 

4"« SCH 80 PVC PIPE 

4- X 3" SCH 80 
REDUCING BUSHING 
(SUP X SUP) 

y • SCH 80 PVC PIPE 
(CLEAR) 

1/4" ff NPT 
LABCOCK SAMPLE 
VALVE-BAa TYP 
(NC) 

PirOT TUBE 
DIFFERENTIAL 
PRESSURE a o w 
IMMCATOR 

y ff TRUE UNON B A a VALVE (SUP x SUP) 
WITH REMOVABLE HANDLES 

STD ar ff CAST IRON OR 
STEa ROUND ROADWAY VAULT _ 
1 / r ABOVE GRADE SEE DCTAIL (l7) 

COMPACTED NATIVE B A C K n a 
FOR PIPE BED 4 SURROUNDING 
n a (LEVEL) TO 95% AS PER 
PIPE MFG PROCEDURES 

•COMPACTED NATIVE 
BACKRLL L E V a 
TO 95X - y 

• SCH 40 PVC y DIA 
SaVENT WELD JOINTS 
SLOPE 2X TO WEa FOR DRAINAGE 
SEE DHAIL / " g N FOR INSTALLATION 

WELL HEADER CONSTRUCTION DETAIL 
SCALE;NONE 

1 2-94 SZ 

lUMfn D«ii nuc rr 

POLYGON 84 DESIGN 

METCALF Se EDDY 

LR. 

NONE SAN OIEGO. CA 1994 
PGA - Goodyear 

APPROVED QATE 

SOIL VAPOR EXTRACTION SYSTEM 
nNAL DESIGN - POLYGON 84/79 

EXTRACTION WELLS AND 
PIPING DETAILS Vlll 

NO: 

8 4 - M - 9 
SHOT. 12 

or_!8.s>cns 



PROCESS FLOW AND INSTRUMENTATION DIAGRAM SYMBOLS 

MEANINGS OF IDENTIFICATION LETTERS 

THIS TABLE APPLIES ONLY TO THE FUNCTIONAL 
IDENnnCATION OF INSTRUMENTS 

INSTRUMENT 4 DEVICE LETTERING TABLE 

LETTER RRST LETTER 
VARIABLE 

SECOND AND SUCCEEDING 
LETTERS 

A ANALYSIS ALARM 

B BURNER FLAME CLOSE OR DECREASE 

C CONDUCTMTY CONTROL 

D OENSmr OPEN OR INCREASE 

E VOLTAGE (EMF) PRIMARY ELEMENT 

F a o w RATE FAILURE 

G USER CHOICE 

H HAND (MANUAL) HIGH 

1 CURREhfT (ELECT) INDICATE 

J POWER UGHT 

K TIME CONTROL STATION 

L LEVEL LOW 

M MOTOR OPERATE OR ON/OFF 

N MOISTURE START/STOP OR OPEN/CLOSE 

0 TORQUE OVERLOAD 

P PRESSURE OR VACUUM 

Q COMMON TOTAUZE 

R RADIOACTTVrrY RECORDER 

S SPEED OR FREQUENCY SWTTCH 

T TEMPERATIJRE TRANSMITTER 

U MULTIVARIABLE MULTIFUNCTION 

V VALVE OR DAMPER 

W WEIGHT OR FORCE 

X VIBRATION, MOTION EXCESS 

Y COMPUTER RELAY OR CONTROL 

Z POSmON DRIVE. ACTUATE OR 
RNAL CONTROL ELEMENT 

INSTRUMENT LINES 

Hit 

>506y 

T 

CHECK VALVE 

GATE VALVE 

GLOBE VALVE 

SWING CHECK VALVE 

BUTTERaY VALVE 

NEEDLE VALVE 

VACUUM REUEF VALVE 

MOTOR 

REDUCER 

NOT IN CONTRACT 

NORMAaY OPEN 

NORMAaY CLOSED 

PITOT TUBE 

CENTRIFUGAL PUMP 

POSITIVE DISPLACEMENT BLOWER 

TELEMETRY ANALOG INPUT 

TELEMETRY ANALOG OUTPUT 

TELEMETRY CONTACT INPUT 

TELEMETRY CONTACT OUTPUT 

AIR RLTER 

SITE GLASS 

SAMPLE TAP 

RRST LETTER 

SUCCEEDING LETTERS 
(SEE TABLE ABOVE) 

LOOP NUMBER 

RELD MOUNTED INSTRUMENT 

— 

-ff 

<I> 

CONNECTION TO PROCESS, OR MECHANICAL 
UNK, OR INSTRUMENT SUPPLY 

f AR \ 
P A N a MOUNTED INSTRUMENT 

ELECTRICAL SIGNAL 

ELECTRICAL POWER, 115V. 60 Hz © 
PANEL MOUNTED BEHIND THE 

PNEUMATIC SIGNAL HOA HAND- OFF-AUTOMATIC 

ELECTRICAL INTERLOCK SEE ELECTRICAL 
WIRING DIAGRAM 

SS START--STOP 

ONE LINE & CONTROI DIAGRAM SYMBOLS 

1̂  15 MOLDED CASE CIRCUIT BREAKER. THERMAL MAGNETIC TRIP. 3 - POLE 
i ) "Too ^NO, UPPER NUMERAL INDICATES TRIP SETTING, LOWER NUMERAL 
I INDICATES FRAME SIZE. 

U 3 MOTOR CIRCUIT PROTECTOR, NUMERAL INDICATES CONTINUOUS 
K " M C P CURRENT RATING. 

FVNR 

2 -

® 

-fm-

CT = CURRENT TRANSFORMER, NUMERAL DENOTES OUANTTTY 

TRANSFORMER. RATING AND VOLTAGE AS SHOWN 

MAGNETIC STARTER 

FVNR = F U a VOLTAGE. NON-REVERSING 
FVR - F u a VOLTAGE. REVERSING 
RVAT = REDUCED VOLTAGE. NON-REVERSING 

AUTO-TRANSFORMER TYPE 
RVSS = REDUCED VOLTAGE SOUD STATE 
VFD " VARIABLE FREQUENCY DRIVE 
C - MAGNETIC CONTACTOR (WITHOUT O.L) 

- NUMERAL INDICATES NEMA SIZE 

COMPONENT OUTUNE 

SQUIRREL CAGE INDUCTION MOTOR. HORSEPOWER INDICATED 

GROUND 

CONDUCTOR CROSSING - NOT CONNECTED 

CONDUCTOR CROSSING - CONNECTED 

OVERLOAD HEATERS 

FUSE 

CONTROL POWER TRANSFORMER 

THREE POSITION SWITCH 
H-O-A HAND-OFF-ALn'OMATIC 

A. 

• 

IZI 

/ - ^ OL'S 

IETM] 

ZOOi 

NORMAaY OPEN CONTACT - COIL DEENERGIZED 

NORMAaY CLOSED CONTACT - COIL DEENERGIZED 

RELD MOUNTED EQUIPMENT 

POWER DISTRIBUTION MODULE TERMINALS 

INSTRUMENT TERMINALS 

TELEMETRY TERMINALS 

UMfT SWITCH 

LOCKOUT STOP MOMENTARY TYPE PUSHBUTTON 

MOMENTARY PUSHBUTTON—NORMALLY CLOSED 

MOMENTARY PUSHBUTTON—NORMALLY OPEN 

NORMAaY OPEN. TIME DEUY 
CLOSE - ON DELAY 

NORMAaY CLOSED. TIME DEUY 
OPEN - OFF DEUY 

aoAT swrrcH 

PRESSURE SWrrCH, NORMAaY CLOSED 
OPENS ON RISING PRESSURE 

INDICATING LAMP 
A-AMBER, G=GREEN. R=RED, W-WHTTE 

MAGNETIC CONTACTOR COIL WTTH 
OVERLOAD CONTACTS 

TIME DEUY REUY COIL 

ELAPSED TIME METER 

FUSE, RATING INDICATED 

DISCONNECT SWrrCH. NUMERAL INDICATES RATING 

EYS (EXPLOSION PROOF) SEAL 

P[AN SYMBOLS 

(M) 

a 

->¥-

u - 2 

INDUCTION MOTOR - FOR HORSEPOWER RATING SEE 
PANELBOARD SCHEDULE OR ONE UNE DIAGRAGM 

PUSHBurroN OR C O N T R O L SWITCH IN N E M A 4 
ENaOSURE. S E E CONTROL DIAGRAMS. SEE DETAILS 
FOR MOUNnNG. (4 - NEMA 4 ENCLOSURE, ETC) 

CONDUrr RUN, IF U N M A R K E D , C O N D U I T IS 3 /4" 2i(l12 
CIRCUIT WIRES, 1#12 GROUND WIRE. CROSS UNES 
INDICATE NUMBER OF #12 WIRES IF MORE THAN TWO. 
LONG CROSS UNE INDICATES GROUND. SIZE 
CONDUrr PER NEC. 

HOME RUN FROM DEVICE TO PANEL U . CIRCUrT NO. 2 

CONDUrr TURNING UP OR TOWARD OBSERVER 

CONDUrr TURNING DCV^N OR AWAY FROM OBSERVER 

CONDUIT RUNS EXPOSED 

coNDurr FOR T E L E P H O N E C O M P A N Y ' S WIRING 

CONCEALED CONDUrr UNLESS NOTED OTHERWISE 

GROUND WIRE 

CONCEALED CONDUIT IN CONCRETE DUCT BANK 

CONDUIT (EMPTY) STUBBED OUT AND CAPPED 

UOUID TIGHT aEXIBLE CONDUIT 

GROUND ROD 

JUNCTION BOX - NEMA 1, NEMA 4 OUTDOORS 

INSTRUMENT CAaOUT - SEE INSTRUMENTATION 
SYMBOL UST FOR IDENTinCATION. •» 

•• WIRING ONLY BY ELECTRICAL CONTRACTOR 

1 2/94 SZ POLYGON 84 DESIGN 
i>^jij>ffp SCM£: 

NONE 

PGA - Goodyear 

APPROVED OtJZ 

SOIL VAPOR EXTRACTION SYSTEM 
RNAL DESIGN - POLYGON 84 /79 

OtMmS HO; 

84-E-1 i>^jij>ffp SCM£: 

NONE 

PGA - Goodyear 

APPROVED OtJZ 

SOIL VAPOR EXTRACTION SYSTEM 
RNAL DESIGN - POLYGON 84 /79 

OtMmS HO; 

84-E-1 

N M O I uwc Br CHECrXO ftCWBOH OCSCflfTDH 

I V L ^ I S METCALF Se EDDY 

SCM£: 

NONE u», SAN DIEGO. CA 1994 
OMI 

CMjr. K C NO. 

PGA - Goodyear 

APPROVED OtJZ 

ELECTRICAL AND INSTRUMENTATION 
SYMBOLS 

13 

or_1£. 9CEn 



REMOTE 

NOTES: 
1. ALUMINUM CAMLOCK FimNGS TO 

CONNECT 6" ff SPIRAUTE TUBING 
TO CARBON VESSELS AND SKID 
MOUNTED PIPING. 
(CAMLOCKS TO HAVE DOG TIES 
- 2 EACH) 

2. SUPPORT 6"# SPIRAUTE FLEX 
TUBING AS APPROPRIATE TO 
PREVENT STRESS. 

VAPOR INLCT SYSTEM (VIS) 

PRIMARY 
CARBON BED GAC 1 
4'-0r DIAM X 7 ' -3" 
2000g CARBON 
ler Hg (MIN) 
PURE EFFECT 
MOOEL V-2000V 

SECONDARY 
CARBON BED GAC 2 
4'-or DIAM X 7 ' - y 
2000# CARBON 
16" Hg (MIN) 
PURE EFFECT 
MODEL V-2000V 

1 J - 2 2 - 9 3 IB ELEC PER UFG. CHANGE 

A ^ ' ^ ^ S METCALF Sc EDDY 

SCMI: 

NONE 

PGA - Goodyear 

APPROVED DATE 

SOIL VAPOR EXTRACTION SYSTEM 
RNAL DESIGN - POLYGON 84 /79 

DniKMG NO: 

84- D-2 A 10-26-931 18 CHANGES FOR RECORD DRAWNG 

A ^ ' ^ ^ S METCALF Sc EDDY 

SCMI: 

NONE 

PGA - Goodyear 

APPROVED DATE 

SOIL VAPOR EXTRACTION SYSTEM 
RNAL DESIGN - POLYGON 84 /79 

DniKMG NO: 

84- D-2 
! 

NUHBO) 

2 - 9 4 

DATC 

SZ 

uwc etr CHECKED 

POLYGON 84 DESIGN 

RCVBXM OESCttfnXIM 

A ^ ' ^ ^ S METCALF Sc EDDY 
rumrcn 

SCMI: 

NONE 
U W SAN DIECO, CA 1994 

DATE 
CAUf. Itc. No. —̂  

PGA - Goodyear 

APPROVED DATE 

PROCESS & INSTRUMENTATION DIAGRAM 1 SHEET: 14 

o r - l f i . SHEETS 



REMOTE 

START CONDENSATE TRANSFER PUMP ON HIGH LEVEL 
IN AIR/WATER SEPARATOR, STOP PUMP ON LOW LEVEL 
IN AIR/WATER SEPARATOR 

ALL COMPONENTS SHOWN WITH EXCEPTION OF STACK 
AND SUMP MOUNTED ON CARBON STEa BOX-TUBE 
SKID W/FORKUFT OR CRANE UFTING POINTS 

1 J-22-93 IB ELEC PER MFG. CHANGE 
n r a n c n SCAIE: 

NONE 

PGA — Goodyear 

APPROVED OATE 

SOIL VAPOR EXTRACTION SYSTEM 
nNAL DESIGN - POLYGON 84 /79 

ORAMtt N a 

8 4 - D - 3 A 10-26-9; IB CHANGES FOR RECORD DRAWMG n r a n c n SCAIE: 

NONE 

PGA — Goodyear 

APPROVED OATE 

SOIL VAPOR EXTRACTION SYSTEM 
nNAL DESIGN - POLYGON 84 /79 

ORAMtt N a 

8 4 - D - 3 
3 

HUUSEK 

2-94 

DATE 

SZ 

MAOC Br CHECKED 

POLYGON 84 DESIGN 

REMSXM DESdVnON 

I V L ^ I S METCALF Se EDDY naoo i 

mrrm 

SCAIE: 

NONE SAN NEQO. CA 1994 
DAIE 

PGA — Goodyear 

APPROVED OATE 

PROCESS Sc INSTRUMENTATION DIAGRAM 2 war-. 15 
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POWER 01STRIBUIX3N MODULE 

— C E D ^ ^ 

\ 200A 

225 
A 

\7 

200 

225 
) 

T̂  15 
100 

FVNR 
3 

•rc - 3#t/o 
1|6G 

uJju 15 KVA 
Iff 

'^np'^ 480-120V 

3#4 
1|6G 

FVNR 
1 

35A. 

2illO 
If lOG 

i 
o 
!55 

50^ 

75A 
IS 
10.0A 

U J Q 

p 

z 
o o . 
Z 3 

82 

ONE UNE DIAGRAM 

(-—c 
15 

BLOWER CONTROL 1 
50 

CONDENSATE PUMP CONTROL 3 — 
20 

PDM RECEPTACLES 

AREA UGHTS 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

5 — ^ 
20 

7 

9 

11 

20 

20 

20 

'3 —C. 20 
15 -

17-

19-

15 

15 

125 

15 

15 

15 

~ir 
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APPENDIX B 

DRAFT SVE OPERABLE UNIT AND WELL OPERATION & MAINTENANCE MANUAL 

The November 5, 1993 Final Soil Vapor Extraction (SVE) Operable Unit Operation and Maintenance 
(O&M) Manual developed for Polygon 79 is the current document guiding the SVE system operations 
and maintenance. This O&M Manual will be revised for Polygon 84 and submitted in accordance 
with Consent Decree schedule requirements. Revisions to the November 5, 1993 Polygon 79 O&M 
Manual will include operation of the Polygon 84 fuUy-penetrating extraction weUs, operation of wells 
within Polygons 79 and 84 simultaneously (if needed), and establishment of Polygon 84 ARM and 
lower-ARM soil vapor concentrations for initiation of rebound cycles. 

A Draft SVE O&M Manual for Polygon 84 wiU be submitted 30 days prior to system start up for that 
polygon (Consent Decree deliverable. Section VE, D-13). The Draft SVE O&M Manual will be 
revised after start up with the Final SVE O&M Manual for Polygon 84 to be submitted within 60 
days after SVE system start up (1990 Consent Decree, Section VH, Subsection D.14, p. 22). 
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APPENDIX C 

CONSTRUCTION QUALITY ASSURANCE PROJECT PLAN 

Preface 

The Construction Quality Assurance Project Plan (CQAPjP) outlines the methods by which the 

Phoenix Goodyear Airport (PGA) SoU Vapor Extraction (SVE) Operable Unit remedial design and 

construction for Polygon 84 shall be measured and controlled to ensure the desired level of 

performance for the installation and operation of the SVE operable unit at each polygon. This 

CQAPjP identifies quality elements which will be verified during each facet of the fabrication and 

erection of the project. The goals of this CQAPjP are to: 

Maintain sufficient control over design, field construction, and testing of facilities or 
equipment to assure quality workmanship, integrity of the materials of construction, 
conformance to specifications, and compliance with provisions of contracts and 
statements'of work, and the 1990 Consent Decree (Section X). 

Ensure that appropriate quality requirements are included within contracts and 
statements of work with construction contractors and subcontractors. 

Ensure that all changes to drawings and specifications are approved in writing by an 
appropriate level of project management. These review and approval authorities shall 
be specified in writing. As-built drawings and specifications shall be generated as 
necessary. 

Ensure that independent inspections are performed and documented at specified hold 
points. Deficiencies and nonconformances shall be reported to appropriate 
management through an established system and the corrective actions documented. 
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(3) Proiect Scope/Description. This CQAPjP is for the site remediation of vadose zone soUs 

contaminated with chlorinated solvents as outlined in the Consent Decree, Section VH. The 

contaminants are known or suspected carcinogens and may be deemed hazardous at the 

concentrations present. Recovered contaminants coUected in the treatment process are deemed 

hazardous under existing regulatory guidelines. 

This CQAPjP covers the detaUed design, and instaUation of Polygon 84 extraction weUs, 

monitoring weUs and piping conveyance systems, as weU as startup of the major components 

of the vapor extraction system. The purpose of the CQAPjP is to ensure that the system 

functions as intended and that aU components which comprise the system satisfy their 

performance criteria. The following is included in the CQAPjP: 

• Work Flow Diagram (Figure C3-1) 
• Start, Milestone and Completion Dates (Figure C3-2) 

This CQAPjP appUes in part or whole, as appropriate, to the successful bidders for the following 

components which make up the Polygon 84 Vapor Extraction System (VES): 

(4) Proiect ResponsibUities and Authorities. The personnel responsible for administering the 

CQAPjP are shown in Figure C4-1. or chart shaU show the project organization and line 

authority. 

The M&E Project Manager, Mr. Scott Zachary, is responsible for preforming quality 

assurance functions. Mr. Zachary has sufficient authority and organizational freedom to 

identify project problems; to initiate, recommend, or provide solutions; and to verify 

implementation of solutions. Mr. Ẑ achary may appoint project personnel to assist him with 

CQAPjP activities as he deems necessary or appropriate. Mr. Zachary's activities wiU, in 

tlun, be monitored by M&E's Technical Advisory Team (TAT), which 
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consists of senior M&E professionals not directly involved in project activities. The TAT is 

independent of schedule and cost pressiu"es and has access to a management level that is not 

involved in the day-to-day direction of the project. 

(5) QuaUty Assurance Training/QualUication. M&E's corporate poUcy is that every project have 

a Health & Safety (H&S) component. Field personnel are trained in safe field practice. As 

such, field personnel are only assigned tasks for which they are qualified. Furthermore, 

applicable Federal, State and local rules, regulations and ordinances are made a part of the 

H&S plan. M&E's subcontractors are required to satisfy project H&S criteria and sign the 

H&S plan. 

Appendix G of this document contains the Site and Task-Specific H&S Plan for the 

construction and operation of the SVE Operable Unit. AU contractors and subcontractors 

working within this work plan wUl be required to conform to the requirements of the H&S 

Plan (Appendix G). 

The qualifications of each subcontractor to do the subcontracted task will be reviewed based 

on the firm's previous project experience, satisfaction of previous contracting entities and 

business reputation. Each major subcontractor wUl be required to submit a portfolio of 

experience and identify references or contacts knowledgeable of the firm's work. M&E wUl 

review the documentation of experience and contact references, or others knowledgeable of 

the candidate subcontractor's work history. The qualifications of construction quality 

assiu"ance, inspection, and test personnel shaU be in accordance with estabUshed procedures. 

(6) Design Control. To ensure that field construction quaUty is achieved, M&E wUl prepare a 

field erection specification which wiU include construction quaUty assurance, inspection and 

documentation requirements. These requirements wiU be placed in the bidding specification 

documents submitted to the potential subcontractors. The successful bidder for this task will 

be required to satisfy the quality criteria. 
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Major VES components wiU be fabricated by the successful vendor or vendors for that 

contract. The bid specifications wUl include performance and quality criteria appropriate for 

the component. DetaUed design, including drawings and specifications, shaU be reviewed and 

approved by M&E engineers prior to fabrication. Design requirements, including materials 

and fabrication methods not rigorously identified in the bid documents, shaU be reviewed by 

M&E engineers. CompatibUity of materials, maintenance, operation and replacement wUl be 

considered. Any changes or substitutions of materials or components in the SVE Operable 

Unit equipment wUl be requested of M&E in writing prior to the substitution. M&E wiU 

determine if the substitution is appropriate under the application conditions. 

Inspections, hold points and testing wUl be estabUshed where appropriate. These will be 

identified in the bid documents as being part of the contract. 

AppUcable codes, regulations and standards wUl be identified in the bid documents. Where 

not specificaUy identified in the bid documents, it wiU be the responsibUity of the successful 

bidder to identify and comply with appUcable codes, regulations and standards. All state, 

county, and local, buUding and construction codes wUl be adhered to in the construction of 

the SVE operable unit. 

It shaU be the responsibiUty of the successful bidder to ensure that the item(s) provided satisfy 

the service intended. 

For each component of the SVE Operable Unit, the foUowing wiU be considered and 

included, as appropriate, in the bid document: 

• Design requirements, including quaUty assurance requirements, shaU be estabUshed and 
incorporated into the design input. 

• Acceptance criteria requirements for items, services, or operations shaU be identified by 
the design input to assure that the items, services, and operations conform to the latest 
applicable requirements. 

• Design reviews shaU be conducted to verify the design and to provide assurance of the 
foUowing: 
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The drawings and specifications contain the information and operations, including 
applicable specifications and process requirements, and any inspections or tests 
(including shop and operational testing) needed to determine conformance. 

That appropriate quality requirements are specified. 
That all applicable regulations and standards are incorporated. 
That the design is indeed adequate to fulfiU the specific intent. 

The results of design verification activities shaU be clearly documented. 

Significant changes to designs, including field changes, shall be justified and subjected to 
design control measures commensurate with those appUed to the original design and 
approved by the same affected groups or organization which reviewed and approved the 
original design documents. 

AU authorized changes shaU be processed in a manner which wiU assure their traceabUity 
and incorporation at specified effective points. 

(7) Procurement Control. Procurement control wiU be maintained over procurement sources to 

assure that services and materials conform to specified requirements. Source surveiUance and 

inspection shaU be specified in the bid document and performed, as applicable, to assure the 

required quaUty of an item, process, or service. Purchase orders (or contracts) shall be 

controUed to ensure incorporation of pertinent technical and quaUty requirements, including 

authorized changes. Specifications and bid documents of major components for procurement 

wiU be prepared by M&E for Goodyear and wiU be issued directly by Goodyear. 

Subcontracts for successful bidders wUl be direct through Goodyear foUowing M&E review 

and evaluation. 

(8) Inspection Activities. Measures wUl be established and documented in the bid documents. 

Such inspections and tests or evaluations wiU be performed in accordance with written 

procedures by appropriately qualified individuals other than those who performed the activity 

being inspected. The inspection program wUl encompass, as appUcable, inspections and tests 

performed at a supplier's facUity, upon receipt of the material or products, during site 

preparation and during construction. 
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Inspection hold points wUl be identified in appropriate procedures or documents and 

verification that these hold points were indeed witnessed by the appropriate procedures or 

documents and verification that these hold points were indeed witnessed by the appropriate 

individuals wUl be specified. Inspection results wUl be recorded on appropriate checklists or 

other records in hardbound books that can be readUy traced to the item inspected and the 

individual responsible for performing the inspection. The checklist book wUl consist of 

inspection items, quaUty documentation requirements, hold point requirements from each of 

the SVE Operable Unit component bid documents. 

Examples of activities that wUl be specificaUy addressed, as appUcable, under the inspection 

activities section of the CQAPjP are as foUows: 

• Preconstruction Inspection 

Design/specification review. 
FamiUarization with site conditions. 
Review of documentation requirements. These documentation requirements include 
but are not limited to 1) City of Phoenix BuUding Codes, 2) National Electrical Code, 
3) Fire Codes, 4) Maricopa County Air QuaUty Regulations, 5) ASTM Codes, 6) 
Noise Ordinances etc. 

• Construction Inspection 

Sampling requirements (per bid document requirements). 
Testing requirements (per bid document requirements). 
Visual inspection requirements. 

• Post-Construction Inspection 

Visual inspection requirements. 
Verification testing requirements. 
The "punch-list" system. 
Final inspections. 

• Construction Sampling Strategies 

Type of sampling strategy. 

Judgmental sampling. 
Statistical (random) sampling. 
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Sample size. 
Sampling locations. 
Sampling frequencies. 
Sampling analysis. 

Of particular concem relating to vessels used for the VES system are the integrity of welds; 

the abUity of the vessels to retain their shape and not deform, leak or collapse under the 

design vacuum appUed by the blower; the integrity of the protective epoxy and enamel paint 

coatings; and the fimction of protective equipment such as vacuum relief valves. 

• Potential vendors wUl be required to identify the welding method used for vessel welds. 
Welds wiU be inspected for appearance, imiformity and thickness. 

• Coatings of paint and epoxy are expected to be uniform in thickness and coverage. Drips, 
splatter, chipping, peeling and cracks are not permissible. Drips and splatter should be 
cleaned and brought even with other coated surfaces. Chips, peeling and cracks should be 
sanded to base metal, feathered into the adjoiiung coating, primed and brought to uniform 
thickness. 

• Vacuum relief valves shouid be tested for function and caUbration. Test resiUts should be 
provided to M&E for review and inclusion with project QA fUes. 

• Dimension control is important with piping systems. M&E wiU specify tolerances and 
requu-e final dimension inspection and documentation where off-tolerance fabrication might 
adversely affect system performance or erection. 

Correct drilling and instaUation of the operable unit extraction and monitoring weUs in 

Polygon 84 is critical for proper operation of the system. An experienced professional M&E 

geologist/engineer wUl oversee aU drilling and weU instaUation procedures. Accurate logs of 

soU type, texmre, and contaminant concentrations wUl be recorded for proper screened zone 

placement. AU measurements of boring depth will be double checked by the geologist. Prior 

to installing the weU, the field geologist wUl prepare the boring log and consult with the 

Project Manager for any field changes. 

FoUowing the consultation, the boring wUl be completed as an extraction or monitoring weU 

as required. AU weU completion wUl be constructed under the direction of the field geologist 

by the Drilling Contractor. All materials used for weU completion wiU be approved in lots 

and individually as required prior to use. These materials include gravel pack, sand pack, 
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sand seal, bentonite chips, bentonite grout, Portland cement grout, and PVC pipe. Any 

materials not meeting specifications of this document wiU be rejected for use and wUl be 

removed by the DriUing Contractor. 

AU SVE piping wUl be instaUed by a state-Ucensed general mechanical contractor. Piping 

activities wUl be overseen by the Local Technician with remote assistance by M&E. All 

materials wUl be lot inspected prior to use. Upon completion of installation, the piping wUl 

be pressure tested with the Local Technician's oversight for contract compliance. 

(9) Control of Purchased Items and Services. Methods used for the evaluation and/or testing of 

purchased items or services to assure conformance with the requirements of appUcable 

standards and specifications shaU be specified in the bid documents. The disposition of items 

and services that do not meet procurement document requirements shaU also be addressed. 

(10) Identification and Control of Items. Adequate methods and appropriate faciUties for 

controUing the identification, handling, and storage of project-specific items and technological 

data shaU be addressed in the bid documents. Data provided by successful bidders to support 

design, inspections and quaUty control shaU be retained in the M&E project files. 

(11) Control of Nonconforming Items. M&E shall review and act on data, facUities, items, 

materials, services, or activities which do not conform to project requirements as appropriate. 

M&E wUl attempt to identify and deal with such items in a timely manner and to resolve such 

problems in a maimer which minimizes project impact. The biu-den of correction wUl be 

placed on the vendor and stated as such in the bid document. 

(12) Supplier Selection. Goodyear and M&E wiU select suppUers via a competitive bid process. 

While cost and the proven abiUty to meet schedule wiU be significant factors, other criteria, 

as appropriate and including quaUty, wiU be considered in the selection process. 

The abiUty of potential suppUers to provide the required facUities, services, or materials wiU 

be based on past performance and current business status. Each suppUer's quaUty capabiUties 
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shaU be periodicaUy evaluated based on performance, by means including audit visits where 

appropriate. 

(13) Control of Measuring and Test Equipment. Vendors shall maintain any caUbration measuring 

devices to directiy or indirectiy trace assigned values of measurement equipment to values in 

terms of nationaUy recognized standards, and shaU address assurances that gauges and test 

equipment, including commercial test items used in acceptance of product, are in a state of 

proper caUbration and maintenance, as appropriate. 

The following information shaU be included in the bid document to be completed by the 

suppUer as a requirement, as appropriate: 

• Reference to the appUcable Standard Operating Procedure (SOP) or a written description 
of the calibration procedure(s) to be used for each appUcable piece of equipment 

Planned recaUbration frequencies 

Calibration standards to be used and their source(s) 

Documentation requirements 

Use of traceable caUbration standards 

Description of recaU system 

(14) OuaUty Records. SuppUers are required to maintain sufficient records to fumish evidence of 

the quaUty of project-specific faciUties, services, items, and activities to satisfy activity 

specific requirements which are specified in the bid documents. These records shaU include 

the results of reviews, inspections, tests, audits, monitoring of work performance, and 

materials analysis. Closely related data, such as qualifications of persormel, procedures, and 

equipment shaU also be maintained, as appropriate. It shall also be specified that quaUty data 

from all avaUable sources be systematicaUy coUected, analyzed, and utUized for the 

prevention, detection, and correction of deficiencies. 
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Examples of quaUty records to be addressed in this section shaU include, as appropriate, but 

not be limited to: 

QuaUfication/certification documents 
DaUy inspection reports 
Test reports 
Final inspection reports 
Acceptance reports 
Process/procediure qualification records 
Performance audit reports 
Systems audit reports 
Nonconformance/corrective action reports 

(15) Corrective Action. Conditions adverse to quaUty are to be promptiy identified and corrected. 

The vendors wUl be required, by specification or contract, to notify M&E promptly of any 

adverse conditions relating to quality or which might otherwise affect the project. The cause 

for the adverse condition shaU be reported and corrective action taken. Steps shaU be 

implemented to minimize project impact and to prevent recurrence. As appropriate, bid 

documents wiU contain some or aU of the foUowing: 

Identification, determination, and correction procedures 
Documentation requirements 
Reportuig requirements 
Assignment of corrective action responsibiUties 
Corrective action foUow-up procedures 

(16) Construction Ouality Audits. M&E, or its representatives, wUl be present at the site during 

erection and startup of the VES system. M&E personnel wiU assist in startup activities and 

verify performance of system components. System component performance shaU be 

compared with operating manuals provided by the vendors. 

Construction quaUty audits may be conducted on both a scheduled and/or unannounced basis 

and shaU be performed in accordance with written procedures and checkUsts by qualified audit 

personnel who do not have direct responsibiUty for perfonning the activities being audited. 
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Construction quaUty audit reports, including a requested date for response by the audited 

organization, shaU be distributed to responsible management of both the auditing and audited 

organizations. 

(17) References 

1. Consent Decree, 1990, U. S. EPA, Phoenix-Goodyear Airport Superfund Site. 

2. SoU Vapor Extraction Final Remedy Consent Decree Design Memorandum and Work Plan, 
Phoenix-Goodyear Airport (South) Superfund Site, Goodyear, Arizona. January 23, 1992; 
Revised May 1992. 

3. QA/QC Control Guidance for Remedial Activities, Sampling QA/QC Plan and Data VaUdation 
Procedures, U. S. EPA, April 1990. 

4. A Compendium of Superfund Operating Methods, U. S. EPA, December 1987, PB88-181557. 
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6. Interim Guidelines and Specifications for Preparing QuaUty Assurance Project Plans, U. S. EPA, 
PB813-170514. 

7. Guidance on Oversight of PRP Perfonned RD/RA, U. S. EPA, OSWER, Durective No. 9355.5-01, 
2/14/90. PB90-249707. 

8. Field Manual for Resident Representatives and Resident Staff, Metcalf & Eddy, Inc., 1989. 

9. Standard Specifications for PubUc Works Constmction, City of Phoenix, Arizona; (Green Book), 
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10. National Electric Code, National Fire Protection Association, Quincy, MA, 1990, ISBN-87765-
361-5. 
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APPENDIX D 

DRAFT EMERGENCY CONTINGENCY PLAN 
(POLYGON 79/94) 



CONTINGENCY PLAN 

LO INTRODUCTION 

The Contingency Plan for the Phoenix-Goodyear Airport SoU Vapor Extraction (SVE) operable unit 
is prepared to protect local communities both residential and commercial in the event that an accident 
or an emergency should occur. 

Due to the nature and design of the SVE operable imit, the Contingency Plan primarily deals with 
the facUity personnel which directiy interface with the SVE operable unit. CompUance points for 
SVE operable unit Contingency Plan monitoring wUl include air morutoring program and a spiU 
control and countermeasures plan. 

A brief description of the subsurface conditions present at the Phoenix-Goodyear Airport are 
presented as an overview of the required site treatment. A general description for the operable unit 
is also presented as a primer for the Contingency Plan terminology. 

1.1 Subsurface Conditions 

Past uses of the Phoenix-Goodyear Airport including maintenance and manufacturing utUized various 
solvents and cleaning agents as degreasers in the manufacturing and maintenance process. Use of 
the solvents and cleaning agents throughout the faciUty resulted in the solvents and cleaning agents 
being released to the site soUs. InfUtration of surface and rainwater into the site soUs foUowing the 
release of the solvents and cleaning agents resulted in downward migration of the solvents to the 
groundwater table. 

Due to the solvent migration, both the soU and groundwater in areas of the site contain levels of 
solvent contamination that exceed the U.S. EPA maximum contaminant levels. Concentrations of soU 
vapor in the soU range between 50 pg/L to as high as 9,600 pg/L. Groundwater concentrations range 
from 5 pg/L (ppbV) to 2,000 pg/L (ppbV). As a result of the soU and groundwater concentrations 
exceeding the maximum contaminant levels, a remediation program was instituted to remove the 
contaminants, where required using groundwater and soU vapor extraction. The scope of this 
Contingency Plan covers the soU vapor extraction (SVE) operable unit. The groundwater extraction 
operable unit is covered in a separate Contingency Plan under a separate cover. 

1.2 SVE Operable Unit 

The soil vapor extraction operable unit is designed to remove the residual solvents in the soU in the 
vapor phase. The process is based on the principle that the solvents have a high vapor pressure and 
wUl volatiUze from the Uquid to the vapor phase under the proper thermodynamic conditions. The 
soU vapor extraction produces the proper conditions in the soU to promote the volatUization process 
and remove the solvents in the vapor phase. 

The soil vapor extraction system in principle places a vacuum on the soil through a network of weUs 
screened in the solvent-contaminated soU. The weUs are connected to a vacuum blower which 
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induces a vacuum on the network of wells and draws the solvent vapors out. As the solvent vapors 
are drawn out, liquid solvent in the soU volatUizes into the vapor phase and are then removed. Figure 
D-1 Ulustrates the configuration of the SVE wells. 

Once the solvent vapors have been extracted, they must be removed from the vapor stream prior to 
discharge to the atmosphere. The solvent vapors are removed from the air stream through granular 
activated carbon (GAC) beds. Figures D-2, D-3, and D-4 iUustrate the configuration of the SVE 
operable unit and the individual components. 

The solvent-laden air passes through the GAC beds and the solvents are removed. Prior to the 
solvent-laden air passing through the GAC beds, any entrained water is required to be removed. The 
water is removed from the solvent-laden air in the air/water separator and is held in the air/water 
separator reservoir (150-gaUon capacity) untU a set limit has been reached. At this point, a switch 
automaticaUy starts a water transfer pump (P-1) which evacuates the water into a 240-gaUon water 
storage tank. A high level water switch in the water storage tank prevents tank 
over filling. This tank and the air/water separator are the only vessels containing Uquids that could 
be spUled or released to the environment. The water contained in these vessels wUl be primarUy from 
condensation in the SVE subsurface piping and could contain trace amoimts of solvent. Based on 
previous experience with simUar projects, it is anticipated that this water wUl not exceed greater 50 
pg/L total solvents, therefore, it would not be considered an emergency hazard. When the water 
storage tank is fuU, it wUl be transferred via vacuum truck or simUar equipment to the Subunit A 
groundwater treatment system for treatment. 

After the solvent-laden vapors pass through the GAC and the solvents are removed, the air then 
passes through the vacuum blower and is exhausted to the atmosphere via the discharge stack. The 
entire extraction and treatment system with the exception of the discharge stack and its related piping 
is under vacuum, resulting in a faU-safe system design with respect to fugitive emissions. Any leaks 
in the system piping wUl result in ambient air being drawn into the system rather that solvent-laden 
air being exhausted to the atmosphere. All piping under positive system pressure has had the solvent 
vapors removed. 

The only opportunity for discharge of solvent-laden air to the atmosphere is if the GAC units are 
expended and the solvents are not removed. This scenario is mininuzed through the instaUation of 
a continuous on-line solvent vapor monitor in the discharge of the primary GAC bed. Detectable 
levels of solvents in the air effluent from the primary GAC bed wUl result in system shut-down and 
GAC regeneration and/or changeout. The Maricopa County discharge regulations were used to set 
this limit at 10 ppmV as TCE. 

As an added precaution against solvent breakthrough of the GAC and discharge to the atmosphere, 
a secondary GAC bed has been instaUed in series with the primary GAC. Should the primary GAC 
breakthrough, the secondary GAC, the same size as the primary, wiU assure that the treatment system 
remains within the permitted discharge aUowances. Upon carbon changeout, the secondary GAC wiU 
be used as the primary GAC, thus enabling the fresh GAC to provide solvent discharge protection 
in the event of primary GAC breakthrough. Lastly, the entire treatment 
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system is cormected directiy to a telemetry imit which can be accessed by M&E computers at any 
time of the day or night via telephone Unes. In the event of an alarm condition, the telemetry wiU 
automaticaUy dial the Emergency Response Parties to alert them of the condition and wUl record the 
condition of the emergency. 

The foUowing sections of this Contingency Plan highUght the persormel and actions necessary to 
protect populations around the SVE operable unit when in operation. 
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2.0 EMERGENCY RESPONSE PARTY 

The SVE operable unit has been designed with safety as a primary concem. In the event that an 
emergency condition arises, the system telemetry imit wUl automatically dial the Emergency Response 
Parties for prompt response. Two parties have been listed to respond to system emergencies. The 
first party is for immediate response to evaluate the condition of the system emergency and determine 
if the system engineers are required to respond. Response time for the first party during standard 
working hours is less than two hours. All conditions at the time of the emergency until on-site 
response wUl be recorded by the system telemetry unit. 

The second response party is the system engineers, or Metcalf & Eddy, Inc. M&E wiU respond to 
the system condition within 24 hours of the emergency condition if deemed necessary by consultation 
between the first response party and M&E. 

2.1 First Response Party 

Bartholomew Engineering 
4120 N. 20th Street 
Phoenix, Arizona 85016 
Mr. Richard Bartholomew 
(602) 957-0208 
(602) 440-5543 (pager) 

2.2 Second Response Party 

Metcalf & Eddy, Uic. 
450 B Street, Suite 1900 
San Diego, Califomia 92101 
Scott P. Zachary 
(619) 233-7855 
(619) 531-7622 (pager) 
(619) 229-0170 (home) 
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3.0 OVERSIGHT NOTIFICATION 

Due to the type of system and faU-safe nature of operation, notification of federal, state, and local 
agencies is not anticipated. If a system emergency should require oversight notUication, the foUowing 
agencies wUl be notified within 24 hours of the emergency for response. 

3.1 Local Site Representative 

Loral Corporation 
3200 S. Litchfield Road 
Goodyear, Arizona 85338 
Mr. Tom Heim/Mr. Randy Clark 
(602) 925-7102/-7274 

3.2 State Site Representative 

Arizona Department of Environmental Quality 
3033 N. Central Avenue, Suite 400 
Phoenix, Arizona 85012 
Mr. Jim Kasarskis 
(602) 207-4218 

3.3 Federal Site Representative 

United States Environmental Protection Agency 
Superfund Enforcement Branch (H-7-2) 
75 Hawthome Street 
San Francisco, CaUfomia 94105-3901 
Mr. Craig Cooper 
(415) 744-2370 

3.4 Emergency Squad 

City of Goodyear Fire Department 
S. Litchfield Road 
Goodyear, Arizona 85338 
(602) 932-3050 

American Ambulance 
1401 E. Washmgton St. 
Phoenix, Arizona 
(602) 253-1492 

LifefUte Air Ambulance 
(602) 985-2873 
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Good Samaritan Hospital 
51st Street and CampbeU Ave. 
Phoenix, Arizona 
(602) 239-2000 

3.5 System Owner/Operator 
Goodyear Tire & Rubber Company 
1144 E. Market Street 
Akron, Ohio 44316 
Mr. Mark Whitmore 
(216) 796-3863 

Appendix G, the Health and Safety Plan, contains more complete information with respect to 
emergency numbers and directions for personnel health and safety. 
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4.0 FIRST AID/MEDICAL RESPONSE 

Due to the nature of the SVE system, it is anticipated that any need for medical response will be 
needed in the constmction phase of the project. The hazards as weU as the responses for accidents 
during the constmction phase of the project are discussed in detaU in the Health & Safety Plan 
(Appendix G). If an emergency should arise that requires first aid or medical attention, the foUowing 
parties should be contacted or utiUzed. 

4.1 First-Aid Trained Personnel 

Randy Clark, Loral Corporation 
(602) 925-7101 (Phoenix) 

Richard Bartholomew, Bartholomew Engineering 
(602) 957-0208 (Phoenix) 

Scott P. Zachary, Metcalf & Eddy, Inc. 
(619) 233-7855 (San Diego) 

David Springer, Metcalf & Eddy, Inc. 
(805) 962-2122 

4.2 Medical Facilities 

In the event that an emergency should arise, dial 911 for assistance. Medical facUities are: 

American Ambulance 
1401 E. Washmgton St. 
Phoenix, Arizona 
(602) 253-1492 

LifefUte Air Ambulance 
(602) 985-2873 

Good Samaritan Hospital 
51st Street and CampbeU Ave. 
Phoenix, Arizona 
(602) 239-2000 

4.3 Fire/Rescue/Emergency Response Teams 

In the unlikely event that a fire or emergency should develop in or around the operable unit, 911 
should be called in an immediate emergency. AU other cases, the foUowing response parties should 
be contacted for response as required. 
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City of Goodyear Fire Department 
Yuma Road at Litchfield 
Goodyear, Arizona 85338 
(602) 932-2300 

Poison Control Center 
Good Samaritan Hospital 
(602) 253-3334 or (602) 239-2000 

Explosives Unit 
Phoenix Fire Department 
(602) 262-6771 

CHEMTREC Emergency Response 
1-800-242-9300 

EPA ERT Emergency Hotiine 
(201) 321-6660 

D-12 



5.0 AIR MONITORING PLAN 

The Air Monitoring Plan for the treatment system consists of monitoring the area around the 
extraction and treatment operable unit wi± a hand-held vapor analyzer as outlined in detailed in the 
Healdi & Safety Plan (Appendix G). 

Due to the nature of the operation of the extraction and treatment operable unit, failures in the piping 
or other components of the system would not result in releases of contaminants to the atmosphere, 
but rather wiU result in ambient air being drawn into the treatment system. As a result of this design, 
no fugitive emissions are expected to result which would require monitoring. The system wiU 
conform at all times during operations to the air discharge conditions of Maricopa County, and 
therefore, wiU not result in a personal exposure problem. 

To demonstrate compUance with the conditions in the Air Discharge conditions of Maricopa County, 
M&E has instaUed a continuous on-line hydrocarbon vapor analyzer in the treatment system piping 
to assure that the discharge limits are being met. Refer to Appendix F, System 
Constmction/Operation Permits and for the Air Permit specifications and Appendix G, the Health & 
Safety Plan, for the personal work space monitoring specifics. 

Should the treatment system and safety controls faU, a concentration of 4 ppmV at a flow rate of 500 
scfm in the stack exhaust would trigger the Contingency Plan operations. This level is based on 50 
percent ofthe Maricopa County risk-based discharge Umit of 4 pounds of TCE discharge per day with 
the operable unit operating at 500 scfm. Because the concentrations in the site subsurface are low, 
and two GAC units operate in series to protect against unplanned emissions, this discharge level is 
not anticipated to be reached and should not trigger the Contingency Plan. 
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6.0 SPILL CONTROL AND COUNTERMEASURES PLAN 

The soil vapor extraction operable unit is designed primarily as a vapor conveyance system. No 
hazardous Uquids are handled directiy by the operable unit and therefore does not require a formal 
SpUl Control and Countermeasures Plan. 

Operation of the system does however have the potential of generating smaU amounts of Uquid in the 
form of condensate from the subsurface piping network. This entrained condensate Uquid in the air 
stream is removed with the air/water separator. Once the water has been separated, it collects in the 
150 gaUon reservoir of the air/water separator. When the water in the reservoir reaches a set level, 
a pump (P-1) is activated that transfers the water in the reservoir to a 240-gallon storage tank. The 
air/water separator, water transfer pump, and the 250 gaUon water storage tank is located on skid 
number 1. See Appendix A, Draft Plans and Specifications for the skid configuration. 

It is anticipated that the water collected in the air/water separator wUl contain only trace levels of the 
solvent contaminants. Due to the non-hazardous nature of this water, spUl containment around the 
air/water separator is not required. Should a leak in the system piping occur, the system will be 
immediately shut down and the leak wiU be repaired. Water stored or collected in the air/water 
separator and 240-gaUon storage tank wiU be transferred via a suction pump to a vacuum tmck 
mobile trailer. The water, once transferred to the tmck or trailer wiU be transported to the site 
Subunit A groundwater treatment system where it wUl be treated prior to discharge. 

SpiUs or releases from the system wiU be minimized through the ongoing operable unit Operation and 
Maintenance Plan (November 5, 1993). All vessel and pump piping and fittings wUl be checked on 
a regular basis for integrity and tightness. Any fittings found to be loose wiU be tightened, and any 
fittings found to be sub-standard wUl be promptiy replaced. In the event that a water release should 
occur, the foUowing parties wUl respond to evaluate the need for additional emergency measures. 

First Response Party: 

Bartholomew Engineering 
4120 N. 20tii Street 
Phoenix, Arizona 85016 
Mr. Richard Bartholomew 
(602) 957-0208 
(602) 440-5543 (pager) 

Second Response Party: 

Metcalf & Eddy, Inc. 
450 B Street, Suite 1900 
San Diego, Califomia 92101 
Scott P. Zachary 
(619) 233-7855 
(619) 531-7622 (pager) 
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In the event that a water release does occur, the water from the release wUl be tested to determine 
if any contaminants are present. K contaminants are present, any soUs surrounding the operable unit 
in the immediate release area wUl be excavated and moved to the soU residuals staging area 
immediately southwest of the Subunit A treatment system (see Section 5 of this report). 

Due to the negUgible to trace levels of contaminants expected to be present in the air/water separator 
condensate water, a local contractor wUl be used to excavate and move any soil if deemed necessary. 
Two potential contractors that could perform the work include: 

Anderson Contracting Co., Inc. 
11030 No. 21st Avenue 
Phoenix, Arizona 
(602) 943-7214 

The Weber Group, Inc. 
16825 So. Weber Drive 
Chandler, Arizona 
(602) 961-1141 

Each of these contractors are OSHA certified for hazardous materials site operations and wiU conduct 
all work in compliance with the site Heaith & Safety Plan and aU other pertinent sections of this 
report. All spUl countermeasures work conducted on site wiU be overseen by Metcalf & Eddy, Inc., 
the Goodyear Tire and Rubber Company, and the U.S. EPA. 
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APPENDIX E 

SVE OPERABLE UNIT DRAFT EASEMENTS 
(POLYGON 79/84) 



APPENDIX E 

SVE OPERABLE UNIT DRAFT EASEMENTS 

Goodyear has previously contacted the appropriate landowners or parties leasing facUities at the 
Phoenix-Goodyear Airport for the purpose of operating the U.S. EPA-approved SoU Vapor Extraction 
(SVE) operable unit, which is currentiy in place in Polygon 79. The operable unit wUl be used to 
treat soil vapor from Polygon 84 (and Polygon 79 if required) which wiU be conveyed to the 
treatment unit via three proposed extraction wells and proposed lateral and header piping. 

The proposed Polygon 84 instaUation is to include but not be Umited to the installation of the 
foUowing items: 

SoU vapor extraction weUs 
SoU vapor monitoring wells 
SoU vapor extraction weU subsurface piping 
SVE system aboveground/overhead piping 

The individual parties which have been previously contacted with respect to obtaining easements for 
the Polygon 79 SVE operable unit include: 

1. City of Phoenix 

a. Phoenix-Litchfield Mimicipal Airport 

b. City of Phoenbc Office of Environmental Programs 

2. Loral Defense Systems 

3. Southem Pacific Railroad 

4. City of Goodyear BuUduig Department 
It is not necessary to again contact aU of the above-Usted parties with regard to the continued 
operation of the SVE unit at Polygon 79 for the treatment of soU vapor from Polygon 84. The only 
required notification for Polygon 84 pertains to the proposed installation of vapor extraction weUs and 
subsurface and aboveground piping. Written approval wUl be obtained from Loral Defense Systems 
(Property Owner) prior to commencing these instaUations in accordance with the requirements 
outlined in Table E-1. Draft easement requirements of the other three parties Usted above are also 
highlighted in Table E-1. 

PreUminary meetings have been held between Goodyear, Loral Defense Systems, and CAVCO, the 
current land/buUding tenant with respect to the instaUation of SVE weUs and piping for Polygon 84. 
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rARTICS CONTACTED 

City of phoenix 

Charlca Boyer - Airport Hgr. 
Cynthia Parker -Aviation Bnv. Enq. 
Don StoltttuB- Aviation Env. Ceoloqlst 

I . f i r . i l D e f c i i B * * S y n t c m i 

Tom l l f l i t i - D i r . o { f a c . E n g i n e e r i n g 
n.Ti i i ly C l . i r k - F i i v i r o n m c i i t a I E n g i n e e r 

S o u t h e r n P a c i f i c R . n i l r o a d 
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ADDRESS AND TELEPHONE 

Boyer, Admin. Bldg 
Phoanlii-Litclif leld Municipal 
Airport 
1658 S. Ilt r h f l a l d Rd 
Goodyear AZ eS33S 
Boyer (602) 932-1200 

Parker 
City of Ihoenlit 
Aviation Dept. 
3400 Sky H.irbor Blvd. 
Phoenix hZ B5034-4921 

(602) 273-2130 

Stoltzfua 
City of Phoenix 
Office of Environment.il Programn 
251 H. Hashington St. 
Phoenix AZ 85003 

(620) 256-5669 

Loral Corporation 
1300 S. Litchfield Ko.i.l 
Goodyear AZ 85316 
mall: P.O. Box 805 
Litchfield Park AZ BS340 
Helm (602) 92S-7102 
Clark (602) 925-7274 

Southern Pacific Railroad 
1200 Corporate Center 
Monterey P.Trk CA 91754 

(213) 780-5957 

Lufthansa Airline Training Ctr 
1858 S. Litchfield Rd 
Goodyear AZ 85338 

(602) 932-1600 

SUMMART OP 
CONTACT DISCUSSION 

Dltcusaed location of SVE 
wella and Pipe collection 
syatema 

Discussed SVE Plant 
locations. Pipeline 
Collection Syntem 

Dlacuaaed RR easement 
requ 1 remeiit H 

Discussed SVE walls 
(Polygon 92) and 
collection pipe system 

CONSTRUCTIOII REQUIREMENTS 

1. Plans for work must be approved before 
wock iitacta. 

2. Street aurfacea, runw.iy areaa and 
other work areaa oiust be restored to 
original conditions. 

3. No ma ior runways or taxlways can he 
open i:ut . 

4. FAA miist be notlfle<l of any work 
within flight ares. 

5. Permanent eaaenienta for conetrurteil 
items must be secured. 

6. Hust lollow a l l City of PhoonlK 
constiuction standards for street nnd 
relati d repa i rs . 

Plans for work must be approvc<l before 
work ntarte. 
Surfatre areaa in work area must be 
restored to original condition. 
Permanent easements for conatructed 
items nuat be secured plus access 
agrcer.ient. 

Overhi^ad crossing must have 23' 
claariinca above railroad track. 
Side Iitructures muat be at least iO' 
away iron edge of trackn. 
Plans for crossing munt be approved 
prior to work start. 
Eaaemiints for croaslng must be 
obtained before work starta. 

Plans must be approved prior to work 
etarti ng. 
Al l wcirk surface areas must be 
restored to original conditions. 
Contriictor to notify Lufthansa, 48 
houra before working In parking or 
traff.<.c area requiring any barricades 
or truffle detoura. 



A main raUroad crossing is not required for the instaUation of the SVE wells or piping in Polygon 
84, however a railroad service spur on Loral property wiU be requfred to be crossed by a single 
subsurface vapor extraction header. Goodyear wUl work with Loral Defense Systems to obtain the 
permits for this spur crossing. 

In obtaining all property easements, all property owners or renters wUl be notified of the intent and 
will be infonned that all state, county, and local buUding codes wiU be upheld in the constmction 
process. 

Refer to Appendix F for system permitting and Appendix A for the SVE operable unit draft plans and 
specifications. 
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APPENDIX F 

DRAFT SYSTEM OPERATION/CONSTRUCTION PERMIT APPLICATIONS 

In accordance with Section VE, Subsection D-8 of the 1990 Consent Decree, permit requirements for 
the operation of the SoU Vapor Extraction (SVE) operable unit are discussed herein. 

The primary permit required for the operation of the SVE operable unit is a Maricopa County Au-
Discharge Permit. Due to the fact the PGA site falls under the jurisdiction of U.S. EPA (Region DC) 
as a superfund site, an exemption from the formal Maricopa County Air Discharge permit was granted 
for the treatment unit. However, the SVE operable unit is operated in compliance with Maricopa 
County air discharge regulations. CompUance with County standards is morutored through continuous 
emissions monitoring. 

A permit from the Federal Aviation Administration was not deemed necessary due to the fact that 
Polygon 84 is not within any fUght paths. 
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GLOSSARY 

ANSI - American National Standards Institute 

APR - Air Purifying Respirator 

ACGIH - American Conference Of Govemmental Industrial Hygienists 

CFR - Code Of Federal Reguladons 

CGI - Combusdble Gas Indicator 

CLEAN ZONE - Support Zone 

CSEP - Confined Space Entry Permit 

DECON - Decontaminadon 

ERCS - Emergency Response Clean-up Services 

ERT - Emergency Response Team 

HNU-PID - HNu Photoionizadon Detector 

HOT ZONE - Exclusion Zone 

FID - Flame lonizadon Detector (See OVA) 

IDLH - Immediately Dangerous To Life & Health 

MREM/HR - Milli-Roentgens Equivalent In Man Per Hour 

NIOSH - National Institute For Occupadonal Safety & Health 

OSC - On-scene Coordinator 

OSHA - Occupadonal Safety And Health Administradon 

OVA - Organic Vapor Analyzer (FID survey meter) 

PEL - Permissible Exposure Limit (OSHA Reg., Enforceable by law) 

PPE - Personal Protective Equipment 

PPM - Parts Per Million 

R M - Response Manager 

SCBA - Self-contained Breathing Apparatus 

SOP - Standard Operating Procedure 

SPCC - Spill Prevention Controls & Countermeasures 

TAT - Technical Assistance Team 

TLV - Threshold Limit Value (ACGIH Recommendation) 

TWA - Time Weighted Average 

U.S. EPA - United States Environmental Protection Agency 
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SITE HEALTH AND SAFETY PLAN 

Plioenix-Goodyear Airport Site 
Installation of Soil Vapor Extraction System 

1.0 GENERAL INFORMATION 

Metcalf & Eddy (M&E) has modified the existing Health & Safety Plan (HSP) for the Phoenix-Goodyear Airport 
(PGA) site. The original HSP was prepared by ICP Technology Incorporated, Universal City, Califomia and 
Bartholomew Engineering, Phoenix, Arizona. The modifications update the existing HSP to include the installadon 
of the Soil Vapor Extraction System. Only tiiis modified HSP should be referenced to cover tasks under the new 
work order. 

This plan contains general health and safety information related to the performance of remedial acdvities at the PGA 
site. The work is to be conducted at the Phoenix-Goodyear Airport located in the City of Goodyear, Arizona. 

The remedial acdvities will include construction and installation of a Soil Vapor Exdaction System (SVES), soil gas 
survey and soil borings. Additionally, vapor extraction wells and Vadose Zone piezometers will be monitored using 
vacuum gauges and sampling instruments. This monitoring will be conducted to determine the SVES influence on 
surrounding media. 

Based on the infonnation available, the overall hazard for performance of the work under this plan is low. The 
chemical contamination found at the site is primarily confined to the aquifer with limited surface contamination. 
The primary chemical hazard found at the site is trichloroethylene (TCE) in the ground water beneath the site. While 
there is a potential for exposure to TCE in soil, no volatile compounds have been detected in the air during previous 
field activities. Soil and ground water contaminated with chromium and cadmium have been identified, but are 
confined to the Goodyear Aerospace Corporation (GAC) Sludge Drying Beds. 

Procedures identified in this plan adhere to accepted industry standards and applicable Federal and State regulations. 

1.1 INTRODUCTION 

This document describes the health and safety guidelines developed for the Phoenix-Goodyear Airport in Goodyear, 
Arizona. The HSP is developed to protect on-site personnel, visitors, and the public from physical harm and 
exposure to hazardous materials or waste. The procedures and guidelines contained herein were based upon the best 
available information at the time of the plan's preparation. Specific requirements will be revised when new 
infonnation is received or conditions change. Any amendments to this plan will be included in Appendix E. Where 
appropriate, specific OSHA standards or other guidelines will be cited and applied. 

This HSP will provide: 

Policy statements on the line of authority and accountability for implementing the program, the objectives 
of the program, and the role of site safety and health officer or manager and staff; 

Information for the development of procedures for identifying and controUing workplace hazards at the site; 

Information for the development and communication to site workers of the various plans, woik rules, 
standard operating procedures (SOPs) and practices that pertain to individual employees and supervisors; 
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Requirements and information for the training of supervisors and employees to develop needed skills and 
knowledge to perform their work in a safe and healthful manner; 

Guidance to anticipate and prepare for emergency situations, and 

Tools for information feedback to aid in evaluating the program and for improving the effectiveness of the 
program. 

1.2 OBJECTIVES 

This HSP provides general procedures to be followed during the construcdon acdvities at the PGA site. To insure 
the health and safety of field personnel, work conducted at the site will be performed in accordance with the 
procedures outiined in this plan. This HSP has been designed to meet the following objectives: 

To describe the known physical and chemical hazards and evaluate the associated risks; 

To define personnel responsible for the implementation and oversight of the health and safety procedures 
described herein; 

To provide general work rules pertinent to field work; 

To define work zones, respective safety procedures, and levels of protection; 

To define medical monitoring, equipment and personnel decontaminadon procedures; 

To define field monitoring procedures and their use in establishing levels of protection; 

To define emergency procedures for physical injury, chemical exposure, explosion, and fire incidents; 

To define the documentation requirements for Health and Safety Plan implementation; 

To provide background data and information on the chemical and toxicological properties of known and 
suspected contaminants; and 

To provide control procedures to prevent uncontroUed access to the work areas by unauthorized personnel. 

All field work shaU be performed in compUance witii the U.S. Occupational Safety and Healtii Administration 
(OSHA) standard for Hazardous Waste Operations and Emergency Response (20 CFR Part 1910). Additional 
pubUcations which should be consulted and complied with are the EPA Standard Operating Guidelines, as weU as 
the NIOSH/OSHA/EPA/USCG Occupational Safety and Healtii Guidance manual for Hazardous Waste Site 
Activities. Health and safety considerations at the PGA site include exposure to chemicals and physical hazards 
associated with field operations. 

This HSP is designed to protect personnel against: 

Direct skin contact with chemicals that may be present in surface/subsurface soils, ground and surface 
waters, and source areas; 

Inhalation of harmful levels of organic vapors and contaminated particulates, and 

Physical, mechanical, and biological hazards that may be encountered, including heat/cold stress. 
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1.3 GENERAL SAFETY REQUIREMENTS: 

The following general safety procedures shaU be foUowed by all persons entering and/or working on the site: 

a. AU persons involved in this project shall read and sign this Health & Safety Plan prior to entering 
or working on tiie site. The master copy (with signature sheet) of tiiis Safety Plan will be held by 
the designated on-site Safety Officer. A signature sheet is provided in Appendix B of this plan. 

b. No employee or subcontractor may be aUowed on-site without the prior knowledge and consent 
of tiie site Health & Safety Officer. 

c. There will be no activities conducted on-site without sufficient backup personnel to permit 
operation of a buddy system. At a minimum, two persons must be present at the site. Visual, 
voice or radio communicadon wiU be maintained at all times. 

d. AU contractor or subcontractor personnel shall bring to tiie attention of the site Health & Safety 
Officer or resident project representative any unsafe condition or practice associated with tiie site 
acdvities. 

e. There wiU be no smoking, eating, chewing gum, drinking or appUcation of cosmetics in any 
exclusion zone. 

f. Hands, face and aU other potentiaUy contaminated areas shall be thoroughly cleaned prior to 
smoking, eating or other acdvities subsequent to egress from an exclusion zone. 

g. Team members must avoid unnecessary contamination (i.e., walking through known or suspected 
"hot" zones or contaminated puddles, kneeUng or sitting on the ground, leaning against potentially 
contaminated barrels or equipment). 

h. Close-fitting respirator facepieces may not be wom with beards, long sidebums, or other conditions 
that prevent a proper seal. 

i. No contact lenses may be wom within an exclusion zone". 

j . All boring, excavation, heavy equipment operation, and general construction activities shall be 
performed in compUance with 29 CFR 1926. 

k. AU project personnel who are likely to wear air purifying or air suppUed respirators must first meet 
the training and medical requirements of 29 CFR 1910.120 and 29 CFR 1910.134. 

1. Aerial obstructions such as power lines and tree branches wiU be verified prior to erection of drill 
rig masts or movement of large equipment A 20 foot horizontal clearance must be maintained 
between aU aerial obstiiictions. 

m. Locations of subsurface utilities and buried buUc wastes shaU be verified prior to any drilling or 
excavation activides. 

n. All accidents and/or injuries shall be immediately reported to the site safety officer. If necessary, 
a first report of injury wiU be initiated by tiie site safety officer and provided to the Regional 
Safety Officer for processing. 
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1.4 PROJECT ORGANIZATION 

For this project, M&E wUl designate a Site Safety Officer (SSO) who wiU be responsible for the health and safety 
of all their on-site personnel including any subcontractors working for them on the site. The SSO will monitor site 
activities and evaluate whether the provisions of the HSP are being implemented. Individuals with appropriate 
experience, designated by the SSO, will be responsible for day-today site health and safety concems when the SSO 
is not on-site. 

The SSO, or designee, has the following responsibiUties under this HSP: 

Instmct site personnel in the provisions of this HSP and in work practices necessary for continuous health 
and safety during all aspects of field work; 

Advise site personnel of the emergency contacts and location of the nearest appropriate hospital; 

Verify that site personnel are aware of tiie potential hazards associated with the site and specific activities; 

Conduct periodic air monitoring and specify levels of protection based on results; 

Regularly check that appropriate personnel protective equipment, clothing, first aid, and decontamination 
equipment are avaUable and being properly used; 

Ensure that site acdvities, kick-off meetings, and safety briefing are conducted as necessary; and 

Provide written documentation to the Program Health & Safety Officer (PHSO) on the steps taken above. 
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2.0 SITE BACKGROUND 

2.1 FACILITY DESCRIPTION 

The Phoenix-Goodyear Airport (PGA) site is situated in the City of Goodyear, approximately 20 miles west of 
Phoenix. Arizona, as shown in Figure 1. In 1985, the combined population of the Goodyear and Avondaie area was 
30,000. The current land uses in the vicinity of tiie site consist of agriculture, industry, and residential developments. 
Figure 2 presents a more detailed view of the PGA site. 

During tiie 1940s and 1950s, aircraft maintenance operadons were conducted at PGA. Historic operations used 
chlorinated solvents for degreasing engine and machine parts. 

In 1983, the PGA site was placed on EPA's National Priorities List subsequent to ground water monitoring studies 
performed in 1982 and 1983 which idendfied six area wells that were contaminated with TCE and exceeded the 
federal drinking water standard of 5 ppb. Section 16 lies in the soutfiem area and includes the Loral Corporation 
facility (formerly owned by Goodyear Aerospace Corporation) and the Phoenix-Goodyear Airport (formerly owned 
and operated by tiie U.S. Navy). Included in Figure 2 are the approximate locations of all existing wells on Loral 
and PGA properties. 

On September 6, 1988, the U.S. EPA and Goodyear entered into a consent decree. Under the provisions of the 
consent decree, Goodyear agreed to perform an operable unit (OU) remedial action at the PGA site. The OU remedy 
involves pumping ground water to contain tiie spread of TCE beneath Section 16, treating it, and then reinjecting 
the clean, treated water into the ground. 

On September 26, 1989, tiie U.S. EPA issued a Record of Decision for the PGA site. Based on the PGA RI/FS, the 
preferred altematives for the south portion of the site consists of extraction and treatment of Subunit B/C ground 
water, and soil vapor extraction (SVE) system for tiie vadose zone. 

2.2 SCOPE OF WORK 

The SVES for the extraction and collection of TCE contaminated soil and ground water includes the following tasks: 

conduct a soU gas survey of select areas of site 

coUection of soil boring samples at soil gas locations 

driUing and constiuction of soU vapor monitoring and extiBcdon wells 

constiuction and installation of Soil Vapor Extinction System 

2.3 CHEMICAL/WASTE CHARACTERISTICS 

Chemicals and wastes at the PGA site are present as liquids, solids, sludge, gases, and vapors. The chemicals and 
waste materials at the site may be characterized as: corrosive, voladle, toxic, and reactive. Chemical names of 
materials known to be presence at the PGA site are shown in Table 1. 

2.4 SITE FEATURES 

The site encompasses an operational airport (Goodyear Municipal Airport), industrial faciUties occupied by Loral 
Corporation, and the Arizona Training Center. 
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The PGA site contains raiU-oad tracks, airport operadonal faciUties and a runway, industrial installations, commercial 
and residential estabUshments, and above-ground and underground utUities. 

2.5 SITE HISTORY 

Soil boring and ground water analyses have shown the presence of contaminants in soil and ground water. Several 
drinking water weUs in tiie area exceeded acdon levels for TCE and were shut down. The residents were provided 
bottled water. No injuries as a result of the presence of hazardous wastes at the site have been reported in the past. 
Previous environmental monitoring has indicated the foUowing: 

Air Monitoring. Air monitoring during previous ground water sampling and other field acdvities indicated no 
detectable volatile organic compounds at the weU heads or elsewhere on site using field organic vapor detection 
instmments. 

Ground Water Monitoring. In 1981 the Arizona Department of Health Services (ADHS) discovered that the 
ground water in the PGA area was contaminated with solvents and chromium. Addidonal sampling of area weUs 
by ADHS and the EPA in 1982 and 1983 respecdvely, discovered 18 wells contaminated witii TCE, six of which 
exceeded the 5.0 ppb ADHS and EPA drinking water action level for TCE. The results of EPA's remedial 
investigations indicate the ground water contaminadon consisted primarily of VOCs and chromium. Maximum 
concentrations of VOCs and inorganics detected in the ground water samples collected from on-site production and 
monitoring wells, are presented in Table 1. 

Soil Analysis. Surface and subsurface soU samples have been coUected by Goodyear and the U.S. EPA during the 
last several years to determine levels of priority pollutants, pesticides, and metals. Maximum concentrations of 
chemicals reported at concentradons above detecdon Umits in soil samples coUected from various locations are given 
in Table 1. The contaminants reported at the site are generally present in very low concentrations. 

Elevated levels of chromium and cadmium were reported in the Goodyear Aerospace Corporation (GAC) sludge 
drying bed area soUs only. 

3.0 SCOPE OF WORK 

The SVES for the extraction and remediadon of TCE contaminated soU and ground water include tiie following 
tasks: 

conduct a soU gas survey 

collection of soil boring samples 

driUing and construction of soU vapor extraction wells 

constmction and installation of Soil Vapor Extracdon System 

A brief description of each of these tasks is given below. 

3.1 SOIL GAS SURVEY 

A soil gas survey will be conducted over tiie south pordon of the PGA site. The soU gas survey wiil include a 
maximum of 108 soil gas points at an average depth of five feet. The results from tiie soil gas survey will identify 
areas for potential soil borings. This data will also be used to compare against soil gas data coUected in 1986/1987. 
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3.2 SOIL BORINGS 

Soil boring samples wiU be collected fi'om a maximum of 30 points. Samples wiU be coUected from surface soil 
to a deptii of 60 feet below grade or until ground water. The samples wUl be coUected using a 6 1/4 inch (ID) 
hoUow stem auger advancing a five foot continuous coring sampler. The continuous coring sampler will contain a 
five foot plastic sleeve. At five foot intervals tiie core sampler wiU be retrieved and the plastic sleeve removed. 
The plastic sleeve wiU be cut into intervals and screened. Samples wUl be obtained from the plastic sleeve and 
submitted to the lab for analysis. 

3.3 DRILLING AND CONSTRUCTION OF SOIL VAPOR EXTRACTION WELLS 

Soil vapor extracdon wells installed in the vadose zone. The weUs wiU be instaUed to a maximum deptii of 60 feet. 
Four-inch diameter Sch 40 PVC weUs wUl be installed by hollow stem auger method. A 0.020 inch slot screen wUl 
be installed at a depth to be decided by the on-site geologist. The screen wiU be surrounded by rough coarse gravel 
with a bentonite plug instaUed above the screened region. The soU vapor extracdon wells wUl be connected to the 
SVES by Sch 40 PVC piping. 

3.4 CONSTRUCTION AND INSTALLATION OF SOIL VAPOR EXTRACTION SYSTEM 

The SVES will include; 

subsurface manifold 

surface manifold 

one air/water separator 

two particulate filters 

air blower and duct work 

the effluent air from the blower will be treated with two (2) vapor phase granular activated carbon beds 

The SVES wiU be located in tiie south portion of the site. AU fabrication and constmction, not absolutely required 
to be performed in the field, shall be performed in a factory prior to transportadon to the site. The actual assembly 
of the SVES poses little potendal for chemical exposure or contaminadon. 
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4.0 HAZARD EVALUATION 

4.1 CHEMICAL HAZARDS 

Soil and ground water sampling results summarized in Table 1 indicate that TCE and chromium are the only toxic 
chemicals that were reported at levels that may have potendal inhalation, dermal, or ingestion exposure to workers 
at the site engaged in the soil gas survey, coUection of soU borings and instaUation of the SVES. 

A maximum of 350 mg/l of TCE and 1.34 mg/l of total chromium were reported in some weUs in the activity area. 
A maximum of 2.5 mg/kg "of TCE were reported in some soil borings at the site. Although 32,243 mg/kg of total 
chromium and 112 mg/kg of cadmium were reported in the sludge drying beds. These elevated concentrations of 
chromium and cadmium wUl be taken into account in determining chemical hazards and personnel protection levels 
during field operadons covered by tiiis plan. The concentradon of other VOCs and toxic metals in ground water and 
soils were detected at very low concentiations or were below the TLV and/or PEL levels and thus do not have a 
significant potential of exposure. 

The primary potential exposure hazard at this site during acdvities covered by tiiis plan is due to the presence of TCE 
in soil and ground water. The potendal hazards associated with TCE are described below: 

4.1.1 Health Effects of TCE 

TCE is a volatile chlorinated hydrocarbon solvent, used industrially for more than a century and also used 
to some degree as a general anesthetic. IndustriaUy, acute inhalation exposures above 500 ppm produce 
typical organic solvent CNS depression (narcosis) effects such as dizziness, incoordination, and ultimately 
stupor and/or coma (like many other solvents). Experience with this substance in anesthesia has shown it 
capable of sensitizing the heart to adrenalin, and it is speculated that this sensitization has been the cause 
of deatii in individuals "sniffing" the solvent or otherwise very heavUy exposed. 

Chronic inhalation exposures of 50-450 ppm have reportedly caused Uver cancer in mice, but not in rats 
in the same study. NIOSH has recommended the exposure Umit be set at 25 ppm, and also considers TCE 
a potential human carcinogen, though not a potent one. ACGIH recommends a TLV of 50 ppm. OSHA 
estabUshed a PEL of 50 ppm and STEL of 200 ppm, which has been stayed (July, 1992) by a court and 
is of uncertain status. 

TCE presents the highest toxic hazard of all VOCs detected on-site, even though otiiers are much more 
toxic, because of tiie high levels found (see Table 1). Other VOCs detected are all volatUe chlorinated 
hydrocarbons. Carbon tetrachloride and chloroform produce Uver and kidney toxicity after chronic 
inhalation exposures at levels above 10 ppm. 

4.1.2 Exposure Assessment for TCE 

The potential for TCE exposure from contact with and proximity to contaminated soil is esdmated as low. 
Soil sampling results indicate tiiat TCE is present in the soil at a maximum 2.5 mg/kg. This level does not 
represent a potential hazard. However, every effort wiU be made by tiie field team to Umit contact with 
contaminated soU and ground water by good hygienic practices and proper PPE selection. 
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TABLE 1 

MAXIMUM CONCENTRATIONS OF CHEMICALS REPORTED IN SOIL AND 

GROUNDWATER AT PGA SITE AND TOXICITY CHARACTERISTICS 

Soil 

Manmum Groundwater Potential 

Conc. Maximum TLV PEL IDLII Exposure 

Chemicals me/kg Conc. UE/I ppm me/m3 |ng/ni3 ppm me/m3 me/mS Tarcet Oreans Routes 

Oreanics: 

Trichloroethylene 2J 16,200 50 270 50 - 1,000 Suspected catcinogen, CNS, liver, rcspiratoiy 1.2,3 

1,1-Dichloroelhylene 0.4 140 5 20 1.0 - - Suspected carcinogen, CNS, liver, kidney 1,2.3 

Trens-l,2,-Dichloroethylene - 3.6 200 790 200 790 - CNS, liver, kidneys, respiratory sys. 1.2,3 

1,1-Dichloroethane - 3.3 200 810 100 400 4,000 Suspected carcinogen, liver, kidneys 1.2,3 

1,2-Dibroniocthane - 2 A2 - 20 - 400 Suspected carcinogen, liver, kidneys 1.2.3 

Acetone - 1 3 750 1,780 750 1780 20,000 Respiratoiy system 1,2.3 

Carbon tetrachloride - 5.1 5A2 30 2 - 300 Suspected carcinogen, CNS 

Chlorofonn — 118 10A2 50 2 — Suspected carcinogen, liver, kidney, 

Heart, eyes, skin U,3 
Methylene chloride - 13.2 50A2 175 500 - 5,000 CNS, CVS, skin, eyes 1.2.3 

Toluene - 16 100 375 100 - 2,000 CNS, liver, kidneys, skin 1.2,3 

Total Jiylenet - 8,800 100 240 100 480 10,000 CNS, liver, kidneys, eyes, skin 1,2,3 

Trichlorofluoromethane 0.5 - 1,000 5,600 100 Cell - CNS, respiratory sys. 1.2.3 
Chlorobenzene OS - 75 350 75 350 2,400 CNS, liver, respiratory sys. 1,2,3 
4-DDT 0.8 - - 1 - 1 - Suspected carcinogen, skin, respiratory sys. 1,2,3 
4-DDE \ 1.2 - - 1 - 1 - Suspected carcinogen, skin, respiratory sys. 1.2,3 



TABLE 1 (Continued) 

MAXIMUM CONCENTRATIONS OF CHEMICALS REPORTED IN SOIL AND 

GROUNDWATER AT PGA SITE AND TOXICITY CHARACTERISTICS 

Soil 

Maximum Groundwater Potential 

Conc. Maximum TLV PEL lULil Exposure 

Chemicals mg/kg Conc. ue/I pom me/m3 me/m3 ppm me/m3 mg/m3 Target Organs Routes 

Metals: 

Aluminum 16,817 3.020 2 2 _ — Lungs 2,3 

Antimony - 360 OS Oi - Respiratoiy sys., CVS, skin, eyes 2.3 

Arsenic 16 28 0.2 0.01 - Suspected carcinogen, liver, kidneys, lungs 2,3 

Barium 218 900 OS OS 30 Heart, CNS, respiratory sys., eyes 2,3 

Chromium CTotal) 32,242" 1340 - 0.05 (vi)Al - O.l(vi) 250 Liver, kidneys, lespiratoiy sys., skin, eyes 2,3 

0.5(iii) Oi(iii) 

Copper 27 40 1.0 1.0 - Respiratory sys., skin, liver 2,3 

0.2 fume 0.1 fume 

Cyanide - 10 5 5 50 CNS, CVS, liver, kidney, blood 2,3 

Lead 30 20 0.15 0.05 - CNS, kidneys, blood 2.3 

Zinc 81 3,580 - - - Rcspiratoiy sys., skin, eyes 23 
Cadmium 112" 0.05 0.1 40 Respiratoiy sys., kidney, prostate, blood 2.3 

* I * Inhalation; 2 • Skin Absorption; 3 - Ingestion 

Concentrations of cadmium and chromium in soil samples were highest at the GAC Sludge Drying Beds. No activities covered by this plan are lo be undeilaken in or near the Sludge Drying Beds. 



4.2 HAZARDS ANALYSIS FOR SITE 

4.2.1 Construction of Soil Vapor Extraction System 

This task includes use of a variety of smaU to heavy equipment PVC or steel pipe wiU be installed in 
trenches of depth insufficient to introduce the lethal cave-in hazards covered by OSHA's excavation Safety 
standard at 29 CFR 1926 Subpart P. During these activities, potendal of accidents and physical injury exist. 
All materials- or equipment-handling tasks offer potential for the human body to be caught under or in 
between objects or to be knocked over. Hazards to foodng that also can result in falls are inherent in this 
type of work. 

Back injuries are second only to falls as a source of lost time resulting from accidents. Even when heavy 
materials and subcomponents are handled by means of mechanical aids such as cranes and hoists, the 
potential for overexertion, puUs, and stiains from manual efforts at fmal aUgnment and manipulation will 
present a significant injury potendal. The use of hoists demands a high level of knowledge and skUls in 
rigging so that loads are safely lifted and transported. A chain or wire rope sling is subject to failure if it 
is not used shictly in accordance witii guidance based on safe working loads for the chain or rope, and on 
the geometry of various lifting arrangements that affect the actual stiesses on the material. In addition, such 
equipment must be inspected regularly and rigorously by an experienced individual. 

Fork lift tmcks present a set of hazards peculiar to themselves. Tmcks are designed for the essential 
purpose of Ufting heavy weights. They are counterbalanced for the purpose, and are fitted with wheels and 
mnning gear suitable for the floor or terrain where they're intended to operate. However, it is not 
praclicable to design these tools in such a way as to eUminate the need for a high level of operator training 
and knowledge. In particular, probably no lift buck can safely travel with the load held high off the floor 
or ground surface. 

Constiuction acdvities may raise airbome dust levels. Only in the area of the sludge drying beds does it 
appear that a potential for overexposure to soU contaminants is present. No constmction activity within this 
area is anticipated. 

4.2.2 Drilling and Construction of Soil Vapor Extraction Wells and Soil Borings 

Drilling operations involve use of heavy equipment and machinery, and physical trauma can occur. The 
greatest injury (fatality) potential probably Ues in the possibiUty of becoming entangled in the rotating 
equipment. Hazards of becoming caught in between moving objects or a moving and a stationary object, 
are also very significant. Contact witii overhead, or possibly buried, electrical lines is a very serious hazard 
that requires training or experience to recognize. When high-voltage conductors are involved, actual contact 
is not necessary for an electtocution current to flow. In even of contact between any part of the equipment 
and live electiical circuits, an electric current wiU flow to ground through the equipment. The typical 
electrocution accident happens when a worker standing on the ground is in contact with the equipment, and 
a portion of the ground fault current flows through the workers body. Only a very small portion of the fault 
current, flowing through tiie worker's body, is required to cause death. 

4.2.3 Soil Gas Survey 

Soil gas survey operations involve the advancement of a steel soil gas probe by a hydraulic push/pull 
mechanism mounted to a support vehicle. The hazards common to work with vehicles and mechanical 
powered equipment wUl be inherent in this work. Underground utUities may also contribute hazards. 
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4.2.4 Heat Stress 

Heat stress is probably tiie most serious potendal physical hazard associated witii the PGA site. Summer 
temperatures in the Phoenix area frequentiy exceed 100°F and constmction personnel are subject to heat 
stress. Protecdve clotiiing can gready enhance heat stress. Appendix A provides detaUs on heat stress 
management. 

4.2.5 Equipment Operation. 

Start-up testing can offer the potential for equipment to be operated witii compromised, or absent, guarding 
around points of operation or around power transmission equipment. During start-up and testing, each piece 
of equipment will be operated separately, and then together to check perfonnance. These operations may 
include operadon of items in configurations not fuUy anticipated by their designers, i.e. with safety guarding 
compromised or hazardous parts accessible in ways that they will not be accessible under normal operations. 

Noise abatement equipment may be absent in initial stages of testing and operadon, and high noise levels 
may contribute to aU other hazards by compromising ones hearing ability. Noise levels are commonly 
higher under test conditions. 

The operation of equipment wiU present some potential for exposure to airbome contaminants, which should 
be easUy condxilled. 
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5.0 SITE OPERATIONS 

5.1 ENVIRONMENTAL MONITORING EQUIPMENT REQUIREMENTS 

A variety of environmental monitoring instiuments wUl be required to assess condidons during field operadons. The 
number of monitoring instruments needed wUl depend on the number of concurrent operadons in progress at the site. 
This will be determined prior to field mobUization. The foUowmg is a list of instmments required for field 
operations: 

VolatUe Organic Compound Monitor ~ either flame or photoionization detector. 

Oxygen Monitor; and 

Combustible Gas Indicator (CGI). 

5.2 OPERATING PROCEDURES AND METHODS FOR SURVEILLANCE 

Instmction manuals wiU be foUowed for instmment caUbration and operadon. During invasive constmction 
operations and weU sampling, air in the breathing zone wiU be monitored regularly with an organic vapor detector 
(either photoionization or flame ionization detector). Combusdble gas and oxygen levels wiU be monitored regularly 
witii a combustible gas/oxygen meter during invasive operations and prior to any cutting, welding, or grinding 
operation. 

Action levels for environmental monitoring and required levels of protective equipment are shown in Table 2. 

53 PERIMETER ESTABLISHMENT 

The location of areas of known surface contamination (the chrome sludge pits) is established and the area is fenced. 
All constiiiction/drilling work wUl be conducted inside tiie Phoenix Goodyear Airport property. As part of the 
normal security for an active airport, this part of the PGA site is surrounded by chain link fence with access 
controlled by a security guard. No public access is permitted in the constmction area without passing through the 
control point. Exclusion zones wiU be established as needed at each individual work location and delineated witii 
temporary barriers. 
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TABLE 2 

ACTION LEVELS 

Monitor Results Action 

HNU/OVA readings are 0 - 12 ppm* 
in tiie breathing zone 

HNU/OVA readings are 12 - 200 ppm** 
in tiie breathing zone 

HNU/OVA readings are > 200 ppm 
in the breathing zone 

Level D PPE 

Level C PPE 

Withdraw and 
implement engineering 
controls using 
Level B PPE undl 
levels below 200 ppm 
are obtained. 

If Oxygen meter indicates <19.5% or 
>25% 02 

If Combustible Gas Meter indicates: 
<10% LEL 
10%-20% LEL 
>20% LEL 

Withdraw and 
implement engineering-
controls 
to restore 
normal O2 level. 

Work as normal. 
Monitor Continuously 
Withdraw and 
implement engineering-
neered conttols 
to reduce 
combustible gas 

•Volatile action level is selected to be 50% of tiie NIOSH recommended lO-hour exposure limit for TCE 
of 25 ppm. This is a conservative approach, but is expected to be workable on this site. 

**Maximum concentradon should not exceed the Short Term Exposure Level (STEL) averaged over 15 
minutes without respiratory protection. 
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6.0 PERSONAL PROTECTIVE EQUIPMENT (PPE) 

Personal Protective Equipment (PPE) will be udUzed as indicated by on-site environmental monitoring. Ali previous 
field operations at the site have been conducted in Level D protective equipment. It is anticipated tiiat most, if not 
aU, work performed under tiiis plan wiU be conducted in Level D PPE. Site personnel should be equipped to 
upgrade PPE to Level C if needed. The following sections describe the recommended equipment for each level of 
protecdon. Other specialty field acdvities (e.g., field welding, excavation, etc.) wiU require other specific protective 
measures and equipment which wiU be designated by the SSO. 

6.1 LEVEL D PPE 

Level D PPE is used when no respu-atory protection is required and minimum skin protecdon is required. This level 
will not be wom in exclusion zones where acdon levels (given in Table 2) warrant Level C protection. The 
following equipment constitute Level D gear: 

RECOMMENDED: 

CoveraUs. 

Steel toe and steel shank safety boots/shoes. 

Safety glasses or chemical splash goggles. 

Hard hat. 

Gloves. 

OPTIONAL: 

Escape mask. 

Face shield. 

6.2 LEVEL C PPE 

Level C PPE is used when types of air contaminants have been identified, concentrations measured, and a canister 
or a set of cartridges are avaUable that can remove the contaminant. The atmosphere where level C protective 
equipment is used must not exceed IDLH levels and must contain at least 19.5 percent oxygen. The following 
equipment constitute Level C protection gear: 

RECOMMENDED: 

Full-face piece, air-purifying, twin cartridge or canister-equipped respirator. 

Chemical-resistant clothing (hooded, one- or two-piece chemical splash suit; disposable chemical-
resistant one-piece suit). 

Inner and outer chemical-resistant gloves. 

Chemical-resistant steel toe and steel shank safety boots/shoes. 

Hard hat. 

Two-way radio communications 
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Escape mask. 

OPTIONAL: 

Face shield. 

63 RECOMMENDED LEVELS OF PROTECTION BY TASK 

6.3.1 Soil Gas Survey 

Personnel 

Constmction 
Manager 

Site Healtii 
and Safety 
Officer 

Constiuction 
Subcontractor 
Personnel 

Respiratory 

D 

D 

D 

Clotiiing 

CoveraUs 
Safety Boots 
Hard Hat 
Safety Glasses 

CoveraUs 
Safety Boots 
Hard Hat 
Safety Glasses 

CoveraUs 
Safety Boots 
Hard Hat 
Safety Glasses 
Gloves 

Other 

Gloves 
as needed 

Gloves 
as needed 

Note: Respiratory protecdon may be upgraded to Level C (air-purifying respirator with appropriate 
organic vapor cartridges) if site monitoring equipment indicates that action levels have been 
reached. 

63.2 Collection of Soil Borings Samples 

Personnel Respiratory 

Team Leader D 

Clothing Other 

TYVEK Splash 
coveralls. Goggles 
Neoprene Safety 
Boots, Hard Hat 
Safety glasses 
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63.2 Collection of Soil Borings Samples ~ continued 

Personnel 

Site Healtii 
and Safety 
Officer 

Drilling 
Subcontractor 
Personnel 

Respiratory 

D 

Clotiiing Other 

D 

TYVEK 
coveralls, 
Neoprene Safety 
Boots,Hard Hat 
Safety glasses 

TYVEK 
coveralls, 
Neoprene Safety 
Boots, Hard Hat 
Safety glasses, 
Nitrile gloves 

Note: Respkatory protection may be upgraded to Level C (fuU-face air purifying respirators witii appropriate 
organic vapor cartridges) based on air monitoring at the site. 

63.3 DrUling and Construction of Soil Vapor Extraction Wells 

Personnel Respiratory Clothing 

Team Leader D 

Site Healtii 
and Safety 
Officer 

DriUing 
Subcontractor 
Personnel 

D 

D 

Other 

TYVEK Splash 
coveralls. Goggles 
Neoprene Safety 
Boots, Hard Hat 
Safety glasses 

TYVEK 
coveralls, 
Neoprene Safety 
Boots,Hard Hat 
Safety glasses 

TYVEK 
coveralls, 
Neoprene Safety 
Boots, Hard Hat 
Safety glasses, 
Neoprene gloves 

Note: Respiratory protection may be upgraded to Level C (air-purifying respuator with appropriate organic 
vapor cartridges) if site monitoring indicates that acdon levels have been reached. 

Note 2: Under heat stiess conditions, the Site Safety Officer may substitute for "Tyvek" coveralls another 
type of work clothing tiiat offers less contribution to heat stiess. The work clothing wUl not be wom away 
from the site. 
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6.3.4 Construction, InstaUation, Testing, and Operation of Soil Vapor Extraction System 

Personnel Respiratory Clothing Other 

Team Leader 

Site Healtii 
and Safety 
Officer 

DriUing 
SubcondBCtor 
Personnel 

D 

D 

TYVEK Splash 
coveralls. Goggles 
Neoprene Safety as needed 
Boots, Hard Hat 
Safety glasses 

TYVEK Splash 
coveralls. Goggles 
Neoprene Safetyas needed 
Boots,Hard Hat 
Safety glasses 

TYVEK Splash 
coveralls. Goggles 
Neoprene Safetyas needed 
Boots, Hard Hat 
Safety glasses, 
Neoprene gloves 

Note: Respiratory protection may be upgraded to Level C (air-purifying respirator with appropriate organic 
vapor cartridges) if site monitoring indicates tiiat action levels have been reached. 

Note 2: Under heat stress conditions, the Site Safety Officer may substitute for "Tyvek" coveralls another 
type of work clothing that offers less contribution to heat stress. The work clothing wUl not be wom away 
from the site. 
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7.0 SITE PERSONNEL RESPONSIBILITIES 

Each company working on tiie SVES constmction at the PGA site shaU be responsible for the safety of its own 
employees. Before work begins, each implementing firm will be requu:ed to appoint a Site Safety Officer and 
prepare a site specific Healtii and Safety Plan for their employees. 

The SVES Project Manager shaU be responsible for all aspects of the constmction, including compliance witii OSHA 
rules and tiiis HSP. The Project Manager will assign a Project Healtii and Safety Officer who wUl be responsible 
for assuring that each implementing firm has a plan and is implementing it in accordance with OSHA requirements. 

Resident engineer will assist by checking that the respective site safety officers are properly implementing then- plans. 
The resident engineer wiU maintain documentation on health and safety matters and wiU provide periodic reports to 
the PHSO. The resident engineer wiU also call the weekly safety meeting. 

7.1 PROJECT HEALTH AND SAFETY OFHCER (SSO) 

The SSO reports directly to the Project Manager on issues of health and safety of field operations. He is responsible 
for executing tiie provisions of this provisional Health and Safety Program as applicable to field operations. He is 
responsible for reviewing all site safety plans for constmction and samplmg and for assuring that these are approved 
by the respective management personnel and properly executed. He has direct authority over all on-site personnel 
on matters of health and safety and is able to stop aU site work for safety reasons. He also has the responsibility 
of revising site safety plans when additional hazards are identified during the course of constmction. 

The duties of the SSO shall include: 

continuous healtii and safety supervision on-site; 

conducting site safety briefing; 

enforcing compliance with the HSP; 

conducting air monitoring as specified in the HSP; 

maintaining and calibrating health and safety equipment; 

supervising personnel and equipment decontamination; 

controUing access to designated exclusion zones; 

maintaining a site safety log; and 

reporting injuries, illnesses, and exposures to the PHSO. 

7.2 FIELD PERSONNEL 

All field personnel must comply with the provisions of this site safety plan, and sign the signature form presented 
in this plan. All field personnel must practice contaminant avoidance at all times. 

7.3 WORK LIMITATIONS 

All site work wiU be done during daylight hours. The buddy system wUl be in effect at all times when exposure 
potentials are present in the work or in the work area being occupied. 

G-21 



8.0 DECONTAMINATION AND DISPOSAL PROCEDURES 

8.1 DECONTAMINATION PROCEDURES 

Exclusion zones wUl be estabUshed at the site during various operations. Decontamination of constmction vehicles 
(backhoes, bulldozers, cement mixers, driUing equipment); soil and ground water sampUng equipment; and personal 
gear will be conducted as needed when leaving exclusion zones. The following sections describe recommended 
decontamination procedures for various equipment and vehicles. 

8.1.1 Construction Vehicles 

Equipment used in invasive operadons (tienching, excavadon, or drilling) wUl be steam cleaned before 
leaving the site. A heavy plastic decontaminadon pad wiU be constmcted at the construcdon site to clean 
the vehicles. The decon water wiU be collected according to tiie procedures outiined in the driUing 
equipment decontamination procedures. 

8.1.2 Drilling Equipment Decontamination 

Before drilling operations are undertaken, the drill rigs and aU drUUng tools will be thoroughly steam 
cleaned at the driller's storage yard. The rig wUl be inspected to verify that there are no fluid leaks and 
that the rig is in proper and safe operating condidon. Any unacceptable condidons encountered during tiiis 
inspection wUl be remedied before the rig is taken onto the site. 

The driUing tools wiU also be steam cleaned after each boring is completed. The continuous core sampler 
wiU be decontaminated with water and detergent after each sample is collected. The entire rig wUl be steam 
cleaned at the completion of the project and before it leaves the site at any time. 

A temporary decontamination pad wUl be constmcted for cleaning the drilUng rig, other vehicles (if needed) 
and other large pieces of equipment. After being cleaned, the drUl tools wUl be kept clean. Tools may not 
be laid on contaminated or potentially contaminated soU, and must be kept on the rig or laid on plastic 
sheeting. 

8.1.3 Support Vehicles 

Interiors of constiuction support vehicles will be swept and washed with a household cleaner and paper 
toweling on an as-needed basis. It is recommended tiiat all vehicles except drilUng rigs and necessary 
constmction equipment, be kept in uncontaminated, paved areas and therefore should not require 
decontamination. 

8.1.4 Personal Gear 

All personal equipment will be left on-site or thoroughly decontaminated at the end of the work shift. To 
the extent possible, outer clothing (including boots, coveralls and gloves) should be left on-site throughout 
the constmction project This will minimize tiie spread of contaminants to vehicles or employees' homes. 
After removing any protective clothing, all workers should wash face and hands before leaving tiie site, and 
should shower as soon as possible after the work shift 

8.1.5 Soil and Ground Water Sampling Equipment 

All sampling equipment which comes into contact witii soil or ground water samples wiU be 
decontaminated, including tiie condnuous core sampler, sample rings, bailers, ti-ansfer vessels, and funnels. 
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8.2 DISPOSAL PROCEDURES 

8.2.1 On-Site Disposal 

There will be three types of wastes generated during the site activities: 

DriU cuttings (box or covered pUes); 

Equipment decontamination rinse water, and 

Disposable clothing. 

Soils suspected of being contaminated wiU be labeUed with site source location and wUl be temporarily 
stored on site at a secured location. Test results from tiie sampUng of soUs wUl determine if contaminant 
levels exceeded the Arizona State action levels and would require disposal as hazardous waste. Goodyear 
wiU be responsible for disposal of waste material generated during field activities. 

Disposable clothing used in areas suspected of contamination wUl be stored separately and identified by 
location. If soils from that area are found to be contaminated, then the clothing wUl be disposed of as 
contaminated material with the soil. Otherwise, the clothing wiU be treated as common solid waste. 

Monitoring well development and purge water and equipment decontamination rinse water wiU be disposed 
of in the City of Goodyear's sewer system under a permit from the City of Goodyear. 

8.2.2 Off-Site Disposal 

If determined hazardous, the soils wUl be disposed of by Goodyear at a Ucensed and permitted facUity. 
M&E wUl assist Goodyear by assuring that wastes are properly labeled, segregated and sampled to minimize 
disposal costs. 
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9.0 TRAINING AND MEDICAL SURVEILLANCE PROTOCOL 

9.1 EMPLOYEE CERTIFICATION FORM 

The on-site Health & Safety Officer or designated representadve shaU be responsible for informing all individuals 
entering the exclusion zone or decontamination reduction zone of tiie contents of this plan and ensuring that each 
person signs the Employee Certification Form in Appendix B. By sigrung the Employee Certification Form, 
individuals are recognizing the hazard present on-site and agreeing to abide by the poUcies and procedures required 
to minimize exposure or adverse effects of tiiese hazards. 

9.2 TRAINING REQUIREMENTS 

All personnel (including visitors) entering tiie exclusion zone or decontamination reduction zone must have completed 
training requirements for hazardous waste site work in accordance with OSHA 29 CFR 1910.120 or by qualUied by 
previous training or experience. Documentadon of ttaining requirements is tiie responsibiUty of each employer. 

All personnel (including visitors) entering the exclusion zone or decontamination zone using a negative pressure 
respirator must have received training on its use and successfuUy passed a respirator fit test in accordance with 
OSHA 29 CFR 1910.134 or ANSI Standard Z88.2 (any revision) or any OSHA substance-specific standard, within 
the past 12 months. Documentation of fit testing protocol is required for the use of negative pressure respirators for 
protection against airbome asbestos fibers (OSHA 29 CFR 1926.58) and lead (OSHA 29 CFR 1910.1025). 

All personnel (including visitors) entering tiie exclusion zone or decontamination zone using atmosphere supplying 
respiratory equipment must also have received ttaining in its use, and must be in compliance with OSHA 29 CFR 
1910.134 and ANSI Standard Z88.2-1969 as adopted by OSHA. 

9.3 MEDICAL SURVEILLANCE 

All personnel (including visitors) entering the exclusion zone or decontamination zone must have completed 
appropriate medical monitoring requirements as required under OSHA 29 CFR 1910.120 (f). Documentation of 
medical monitoring is the responsibUity of each employer. 

9.4 HEALTH AND SAFETY BRIEFING 

Daily safety meetings wUl be held at the start of each shift to ensure tiiat all personnel understand site condidons 
and operating procedures, to ensure that personal protective equipment is being used correctiy, and to address 
workers health and safety concems. A record of all personnel attending the meeting and a summary of what was 
covered in tiie meeting wUl be kept in the field log book. 
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10.0 EMERGENCY INFORMATION 

10.1 REQUIRED EMERGENCY INFORMATION 

This HSP contains pertinent emergency information for use in the event of an on-site emergency. The HASP 
includes the foUowmg; 

Location of on-site resources (i.e.: water supplies, radio and telephone communications); 

Ambulance and Poison Conttol Center telephone-numbers; 

Hospital Emergency Room telephone number and directions to hospital from site; 

Fire Department telephone number; 

Project Manager and Project Health and Safety Coordinator telephone numbered; and 

Client Contact telephone number. 

10.2 EMERGENCY PHONE NUMBERS 

Name 

Ambulance 

Hospital Emergency Care 

Poison Conttol Center 

Fire 

Police 

Explosives Unit (if appUcable) 

CHEMTREC 

TSCA Hotiine 
(Toxic Substances Control Act) 

CDC (Center for Disease Conttol) 
(24 hrs.) 

National Response Center 

Pesticide Information Center 

EPA ERT Emergency 

RCRA Hotiine 

Bureau of Explosives 

American Ambulance 

MaryviUe Samaritan Hospital 

Good Samaritan Hospital 

City of Goodyear 

Phoenix Fire Department 

Phone Numbers 

(602) 253-1492 

(602) 848-5000 

(602) 239-2000 

(602) 932-3050 

(602) 262-6771 

1-800-424-9300 

202-554-1404 

404-454-4100 

or 404-329-2888 

1-800-424-8802 

1-800-845-7633 

201- 321-6660 

1.800-424-9346 

202- 835-9500 
Other Phone Numbers: 

G-25 



Corporate Healtii and Safety Officer 

Name: Richard Renzi 

Program Safety Officer 

Name: WilUam CoUier, CIH 

Project Manager 

Name: Greg Binder 

Site Safety and Healtii Officer 

Name: Scott P. Zachary 

(Work) (617) 246-5200 

(Home) (508) 475-0190 

(Work) n 

(Home) 11. 

(Work) (614) 890-5501 

(Home) 0 

(Work) (805) 962-2122 

(Home) (805) 962-1244 

Site Resources: 

Water Supply 

Phone 

Radio 

Electricity 

Lighting 

Rest Rooms 

Other 
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10.3. NOTIFICATION AND VERIFICATION: 
Directions to Hospital"**̂  (Attach map) 

From Goodyear Airport, proceed north on Litchfield Avenue to Interstate 10. Take I-10 to 51st Stteet 
exit. Take 51st Stteet north to Campbell Avenue. Go left on CampbeU Avenue. The hospital is on tiie 
comer of 51st Street and Campbell Avenue. 

The route to the hospital was verified by 

on . 

Present Status and Capability of Emergency Response Teams: 

Able to respond to site emergencies. 

Unable to respond to site emergencies. 

On-Site Safety Officer 

10.4 EMERGENCY RESPONSE: 

Line of Authority: 

The Site Safety Officer wiU assume command and direct emergency operations until such time is a more 
senior person (e.g. Site Manager) actively assumes command, in which case the Site Safety Officer wUl 
advise and assist in direction of operadons. CivU autiiorities responding to an emergency assume command 
of operations, and wiU have pre-arranged methods of determining tiie Une of authority. 

A. Injury/Exposure: 

In tiie event of an injury, tiie victim should be stabUized and provided on-site first aid in the "clean zone". 
If an injury involves a potential ti^uma to the spinal cord, the victim shall remain where injured, if safely 
possible, and be moved by ttained emergency medical technicians only. Minor injuries such as small 
lacerations, cuts and sti^ns shaU be initially tteated on-site by the fkst aid qualified member of the field 
team. Ambulance and hospital support shall be provided for all major injuries such as head wounds, broken 
bones, and deep lacerations. Should an injury involve a contaminant exposure, and there is no potential 
spinal cord ttauma, perform the foUowing procedures: 

Escort victim to tiie decontamination station 
Remove aU contaminated clotiiing 
Wash exposed body areas with a potable water flush (10 minutes) 
Cover witii blanket or (if injury is not serious) dress victim in clean clotiiing 
Transport victim (with tiie H&S Plan) to hospital if necessary 

B. Chemical/OU Release - SpiU Containment; 

* Emergency phone numbers and maps to the hospital wiU be posted in the office, decontamination area and 
all vehicles. 

G-27 



In the event a hazardous material release occurs during tiie site investigadon acdvities, attempt to conttol, 
divert, absorb, neutralize, or secure the source, if direct contact or inhalation hazards are not present. If 
direct contact or inhalation hazards are present, do not attempt any remedial measures. All hazardous 
material release incidents shaU be reported to the appropriate state EPA office. The following informadon 
should be provided during a notification: 

Chemical/oU name or DOT I.D. number 
Chemical/oU hazard class 
Cause of release 
Quantity concenttation of release 

C. Fire/Explosion: 

In the event of a fire, attempt to extinguish it with a Class ABC (or other suitable) fire extinguisher if safe 
to do so. If the fire appears to be growing "out of conttol", perform the following steps as applicable: 

Pull site hom waming alarm 
Evacuate field team to the site enttance (relocate this assembly point if necessary) 
Verify all present 
Notify Ftte Department 
Remove vehicles if safely possible 
Remove flammable field solvents if safely possible 
Await fire fighting forces 
Contact the Project Manager and the Regional Safety Coordinator once the Fire Department is in 
conttol of the sittiation 

D. Emergency Evacuation Routes: 

To be determined by the SSO prior to beginning work. 

E. Emergency Alerting Procedures: 

See the Emergency Response Equipment Map containing the location of all emergency response 
equipment This map will be posted at enttance to all zones. 
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Emergency Response Equipment Map 

Fire Extinguishers: 

Eyewash/Shower Station: 

Alarm Systems: 

Emergency Phone: 

First Aid Kits/Equipment: 
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11.0 PLAN REVIEW 

This site health and safety plan has been written for the exclusive use of Metcalf & Eddy, Inc. employees. M & E 

claims no responsibUity for its use by others. The plan is written for the specified site conditions, dates, and 

personnel and must be amended if these conditions change. 

PLAN PREPARED BY: 

DATE: 

REVIEWED BY: 

DATE: 
Regional Safety Coordinator 

DATE: 
Corporate Healtii and Safety Officer 
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12.0 HEALTH & SAFETY LOG BOOK 

The on-site Healtii & Safety Officer wUl keep a log book to record site Healtii and Safety information and to 
document subcontract personnel working on-site and other site visitors. At a minimum, the foUowing information 
will be included in the log book on a daily basis: 

• Date and time of observations 

• Weatiier conditions 

• Personnel on-site (w/company titie) 

• Air monitoring equipment in use 

• Work activity conducted 

• Level(s) of protection 

• Air monitoring equipment readings obtained during work acdvity 

• Any health & safety-related issues or situations. 

• Any communicadons with regulatory agencies 

• Signature of on-site Healtii and Safety Officer 
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13.0 HEALTH & SAFETY FIELD ACTIVITY RECORD 

A daUy record of field activities is to be recorded in the Site Field books. 
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APPENDIX A 

HEAT STRESS MANAGEMENT 
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APPENDIX A 

HEAT STRESS MONITORING 

Elevated temperatures during summer montiis at the PGA site necessitate a heat sttess monitoring program to be 
implemented. The program foUow the guideUnes established by ACGIH and NIOSH. The site workers must leam 
to recognize and freat the various forms of heat stress as summarized below: 

1. HEAT STRESS 

Heat Sttess usuaUy is a result of protective clothing decreasing natural body ventUation, altiiough it may 
occur at any time work is being performed at elevated temperatures. 

If tiie body's physiological processes faU-to maintain a nonnal body temperature because of excessive heat, 
a number of physical reactions can occur ranging from mUd (such as fatigue, irritability, anxiety, and 
decreased concentration, dexterity, or movement) to fatal. Because heat sttess is one of the most common 
and potentially serious iUnesses at hazardous waste sites, regular monitoring and other preventative measures 
are vital. 

The best approach is preventative heat sttess management. In general: 

Have workers drink 16 ounces of water before beginning work, such as in the moming or after lunch. 
Provide disposable, 4 ounce cups, and water tiiat is maintained at 501 - 601F. Urge workers to drink 12 
of these cups water every 20-minutes, for a total of 1-2 gallons per day. Provide a cool place for rest 
breaks. Discourage the use of alcohol and the intake of coffee. Monitor for signs of heat sttess. 

Acclimatize workers to site work conditions by slowly increasing workloads, i.e., do not begin site work 
activities with exttemely demanding activities. 

Provide cooUng devices to aid natural body ventUation. These devices, however, add weight, and their use 
should be balanced against worker efficiency. An example of a cooling aid is long cotton underwear which 
acts as a wick to help absorb moisture and protect tiie skin from direct contact witii heat-absorbing 
protective clothing. 

Install mobile showers and/or hose-down facilities to reduce body temperature and cool protective clothing. 

In hot weather, conduct field activities in the early moming or evening. 

Ensure that adequate shelter is available to protect personnel against heat, as well as cold, rain, snow, etc., 
which can decrease physical efficiency and increase the probabiUty of botii heat and cold sttess. If possible, 
set up the command post in the shade. 

In hot weather, rotate shifts of workers wearing impervious clothing. 

Good hygienic standards must be maintained by frequent changes of clothing and showering. Clothing 
should be permitted to dry during rest periods. Persons who notice skin problems should immediately 
consult medical personnel. 
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2. HEAT STROKE 

Heat sttoke is an acute and dangerous reaction to heat sttess caused by a failure of heat regulating 
mechanisms of the body the individual's temperature conttol system that causes sweating stops working 
correctly. Body temperatures rises so high that brain damage and death wiU result if the person is not 
cooled quickly. 

Symptoms: Red, hot, dry skin, although person may have been sweating earUer; nausea; dizziness; 
confusion; exttemely high body temperature, rapid respiratory and pulse rate; unconsciousness or coma. 

Treatinent: Cool tiie victim quickly and obtain medical help immediately! If tiie body temperature is not 
brought down fast permanent brain damage or death will result. Soak the victim in cool but not cold water, 
sponge tiie body with cool water, or pour water on tiie body to reduce the temperamre to a safe level 
(1021F). Observe tiie victim and be ready to provide respiratory support if needed. Do not give coffee, 
tea or alcohoUc beverages. 

3. HEAT EXHAUSTION 

Heat exhaustion is a state of very definite weakness or exhaustion caused by the loss of fluids from the 
body. The condidon is much less dangerous than heat sfroke, but it nonetheless must be tteated. 

Symptoms: Pale, clammy, moist skin, profuse perspiration and extteme weakness. Body temperature is 
normal, pulse is weak and rapid, breatiiing is shallow. The person may have a headache, may vomit, and 
may be dizzy. 

Treatment Remove the person to a cool, air conditioned place, loosen clotiiing, place in a head-low 
position, and provide bed rest Consult a physician. The normal thirst mechanism is not sensitive enough 
to ensure body fluids replacement. Have patient drink 1-2 cups water immediately, and every 20-minutes 
thereafter, untU symptoms subside. Total water consumption should be about 1-2 gallons per day. 

4. HEAT CRAMPS 

Heat cramps are caused by perspiration that is not balanced by adequate fluid intake. Heat cramps are often 
the first sign of a condition that can lead to heat sttoke. 

Symptoms: Acute painful spasms of voluntary muscles; e.g., abdomen and exttemities. 

Treattnent Remove victim to a cool area and loosen clothing. Have patient drink 1-2 cups water 
immediately, and every 20-minutes thereafter, until symptoms subside. Total water consumption should be 
1-2 gallons per day. Consult with physician. 

5. HEAT RASH 

Heat rash is caused by continuous exposure to heat and wet conditions and aggravated by chafing clothes. 
The condition decreases ability to tolerate heat 

Symptoms: Mild red rash, especiaUy in areas of tiie body in contact with protective gear. 
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Treattnent: Decrease amount of time in protecdve gear, and provide powder to help absorb moisture and 
decrease chafing. 

6. HEAT STRESS MONITORING AND WORK CYCLE MANAGEMENT 

For sttenuous field activities that are part of on-going site woik activities in hot weather, the following 
procedures shall be used to monitor tiie body's physiological response to heat, and to manage tiie work 
cycle, even if workers are not wearing impervious clothing. 

Measure Heart Rate (HR). Heart rate should be measured by the radial pulse for 30 seconds as early as 
possible in the resting period. The HR at the beginning of the rest period should not exceed 110 
beats/minute. If tiie HR is higher, the next work period should be shortened by 33%, whUe the length of 
the rest period stays the same. If the pulse rate still exceeds 110 beats/minute at the beginning of the next 
rest period, the following work cycle should be further shortened by 33%. The procedure is continued until 
the rate is maintained below 110 beats/minute. 

Measure Body Temperature. Body temperature should be measured oraUy with a clinical thermometer as 
early as possible in the resting period. Oral temperature (OT) at the beginning of the rest: period should 
not exceed 99.6°F. If it does, tiie next work period should be shortened by 33%, whUe the length of the 
rest period stays the same. If the OT exceeds 99.6°F at tiie beginning the next period, tiie foUowing work 
cycle should be furtiier shortened by 33%. The procedure is continued untU the body temperature is 
maintained below 99.6°F. 

Manage Work/Rest Schedule. The foUowing work/rest schedule shaU be used as a guideline: 

Adjusted Active Work Time (min/hr) 
Temperature (°F) Using Level B/C Protective Gear: 

75 or less 60 
80 40 
85 30 
90 20 
95 10 
100 0 

To calculate tiie adjusted temperature: 

T (adjusted) - T (actual) -t- (13 x fraction sunshine) 

Measure the air temperature with standard thermometer. Estimate fraction of sunshme by judging what 
percent the sun is out 100% sunshine - non cloud cover 1.0; 50% sunshine - 50% cloud cover - 0.5; 0% 
sunshinefuU cloud cover - 0.0). 

G-36 



APPENDIX B 

EMPLOYEE CERTIFICATION 
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APPENDIX B 

EMPLOYEE CERTIFICATION 

By my signature, I certify that I have read, understand, and wUl abide by, tiie health and safety plan for the Phoenix 

Goodyear Airport site. 

Printed Name Signature Company Date 

G-38 



APPENDIX C 

MATERIAL SAFETY DATA SHEETS 



APPENDIX D 

HAZARDOUS MATERIALS EXPOSURE REPORT 
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HAZARDOUS MATERIALS EXPOSURE REPORT 

Dates on Site: 

Name of Employee: 
Last First Initial 

Project No. 
Site Name/ 
Location 

Duration 
on the 

Activity 

Chemical or 
Other Materials 

Site (Days/Hours) Present 

If you beUeve you had a possible or actual exposure or injury, complete tiie following: 

Date/Time of Exposure Type of Exposure Duration of Exposure 

Date/Time of Injury Type of Injury 

Date/Time of Notification of Injury Individuals Notified 

Employee Signature Date 

Regional Safety Coordinator Signature Date 
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APPENDIX E 

SITE SAFETY PLAN AMENDMENTS 
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SITE SAFETY PLAN AMENDMENT 

Amendment # 

Project # Date: 

Type of Amendment: 

Reason for Amendment: 

Additional Required Changes in Other H&S Procedures: 

Required Changes in PPE: 

Regional Health & Safety Coordinator Date 

Healtii & Safety Manager Date 
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APPENDIX F 

CARBON CHANGEOUT PROCEDURES 

(For a detailed Carbon Changeout Procedures, see November 5, 1993 
SVE Operations and Maintenance Manual) 
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APPENDIX H 

DRAFT SOIL VAPOR EXTRACTION (SVE) TREATMENT SYSTEM 
AND EXTRACTION/MONITORING WELL FIELD SAMPLING PLAN (FSP) 

AND QUALITY ASSURANCE PROJECT PLAN (QAPP) 



DRAFT SOIL VAPOR EXTRACTION (SVE) TREATMENT SYSTEM 
AND EXTRACTION/MONITORING WELL FIELD SAMPLING PLAN (FSP) 

AND QUALITY ASSURANCE PROJECT PLAN (QAPP) 

1.0 INTRODUCTION 

Comprehensive QuaUty Assurance (QA) objectives for the sampUng of the Soil Vapor Extraction 

(SVE) treatment system and extraction/monitoring weUs for the SVE operable unit remedy at the 

Phoenix-Goodyear Airport site (PGA) have been developed to provide guidelines for all field and 

laboratory procedures. The intention of the sampling and analysis effort is to produce data of 

acceptable quaUty to aUow for an accurate evaluation of SVE efficiency and progress, and to ensure 

representative sampling of soU vapor from the SVE treatment system and associated 

extraction/monitoring weUs. This Field SampUng Plan (FSP) and QuaUty Assurance Project Plan 

(QAPP) presents protocols to be foUowed in ensuring the quaUty and integrity of the SVE treatment 

system and extraction/monitoring weU sampling and analysis, accuracy and precision of the laboratory 

and field analyses, representativeness of the results, and completeness of the information. 

The main QA objective for this work is to ensure that all measurements are representative of actual 

site conditions and that aU data resulting from sampUng and analysis activities are comparable. The 

use of accepted, pubUshed, sampling and analysis methods, as weU as the use of standardized units, 

shall aid in ensuring the comparabUity of the data. 

1.1 PROJECT ORGANIZATION AND RESPONSIBILITIES 

This section identifies the key personnel proposed for this project and the support staff expected to 

be needed (see Figure 1-1). 

Key personnel include the foUowing staff members: 
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The Project Manager, Scott Zachary is responsible for ensuring that aU activities are 

conducted in accordance with the work plans and within the overaU contractual obligations. 

Mr. Zachary wUl: 1) monitor the project budget and schedule; 2) ensure the availabUity of 

personnel, equipment, subcontractors, and services; and 3) participate in aU phases of the 

project including the development of the SVE operable unit program, SVE remedial efficiency 

and progress, and report on the techrucal and financial stams of the project. Mr. Struttmann 

also wUl provide technical coordination with the Goodyear Tire and Rubber Company 

(Goodyear) and direct M&E's technical staff. 

The Project Geologist, Mr. David Springer, wiU conduct the field investigation activities 

described in this sampUng section. Mr. Springer wUl function as the site QuaUty Assurance 

Officer and wiU be on site during aU field activities and oversee operations. Any logistical 

problems hindering field activities such as equipment malfunctions or avaUabiUty, personnel 

conflicts, or weather-dependent working conditions wiU be relayed and resolved by the Project 

Manager. Mr. Springer wiU be responsible for maintaining communication with the off-site 

and on-site analytical laboratory, as weU as logging communications and site entries and 

departures by personnel. 

The QuaUty Assurance Officer (QAO), Mr. James Wells. Ph.D. is responsible for 

implementing and administering the QuaUty Assurance Project Plan (QAPP) to ensure that 

aU QA objectives of the project are met, to review selected field and analytical data, and to 

verify the quaUty of analytical data to be used m die SAP. The QAO is responsible for on­

going surveUlance of project activities and has the authority to recommend that work be 

stopped when that work appears to jeopardize data quaUty. 

The Health and Safety Officer (HSO), Mr. Herb Hickman. wUl review and approve the Health 

and Safety Plan prepared for this specific investigation, and ensure that an adequate level of 

personal protection exists for hazards anticipated in the field. The HSO is responsible for the 

daily supervision and documentation of all safety, decontamination, envkonmental monitoring, 

and field medical monitoring activities. The HSO has the authority to stop work which may 

result in an imminent safety hazard, emergency condition, or other potentiaUy dangerous 
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situation. Authorization to resume work wiU be issued by the HSO in conjunction widi the 

Project Manager subsequent to such action. 
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2.0 DATA QUALITY OBJECTIVES 

Data QuaUty Objectives (DQOs) are based on the concept that different data uses may require varying 

minimum levels of data quaUty. Data quaUty is defined as the degree of certainty of a data set with 

respect to precision, accuracy, reproducibiUty, comparabiUty, and completeness. DQOs are quaUtative 

and quantitative statements specifying the required quality of data needed to support SFI activities. 

The five estabUshed levels of data are: 

1) Screening (DQO Level 1): This level provides the lowest data quaUty, but the most 
rapid results. It is often used for health and safety monitoring at the site, initial site 
characterization to locate areas for subsequent and more accurate analyses, and for 
engineering screening of altematives. 

2) Field Analvses (DQO Level 2): This level provides rapid resuhs and better data 
quality than Level 1. Analyses may include mobile laboratory generated data. This 
level is used to verify a select portion of analytical results obtained from DQO Level 
1. 

3) Engmeering (DQO Level 3): This level provides a high intermediate level of data 
quality and is used for site characterization. Engineering analyses may include mobile 
laboratory generated data and some EPA approved analytical laboratory methods (e.g., 
laboratory data with quick tumaround used for screening but without fuU quality 
control documentation). 

4) Conformational (DQO Level 4): This level provides the highest level of data quality 
and is used for purposes of risk assessment, engineering design, and cost analyses. 
These analyses require fuU laboratory analytical and data validation procedures in 
accordance witii U.S. EPA recognized protocols. 

5) Non-Standard (DQO Level 5): This level refers to analyses by non-standard protocols 
(e.g., when exacting detection limits or analysis of an unusual compound). These 
analyses often require method development or adaptation. The level of quality control 
is usuaUy simUar to DQO Level 4 data. 

M&E will generate DQO Levels 1, 2, and 3 analytical data during the SFI sampUng activities, as 

detaUed below: 

DQO Levels 1 and 2: Field Gas Chromatograph (GC) analyses performed, for health & 
safety monitoring, and field screening of samples using portable field equipment. 
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DQO Level 3: Laboratory analyses performed on soil vapor samples coUected during 
sampling of the SVE treatment system and SVE extraction/monitoring weUs. 

DQO Level 4 and Level 5: No Level 4 or 5 requirements have currently been identified. 

2.1 DATA QUALITY CHARACTERISTICS 

This project requires that five major characteristics of data quaUty, namely precision, accuracy, 

representativeness, completeness and comparabiUty (PARCC), be addressed during development of 

the project-specific environmental sampling and analytical plans. 

2.1.1 Precision 

Precision is a measure of agreement among individual measurements of the same property under 

similar conditions. It is expressed in terms of relative percent difference (RPD) between repUcates 

or in terms of the standard deviation when three or more repUcate analyses are performed. 

Precision is calculated as the relative percent difference (RPD) of the recoveries of each compound 

in the matrix spike and the matrix spike duplicate. The formula for calculating RPD is as foUows: 

RPD = 1 MSR - MSDR 1 X 100 

1 MSR - MSDR 1 
RPD = 

(Vi) {MSR + MSDR) X ICQ 

Where: 

MSR = Matrix Spike Recovery 

MSDR = Matrix Spike Duplicate Recovery 

RPD is always expressed as a positive value 

MSR is further defined as: 
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MSR = — X 100 
SA 

Where: 

SSR = SpUced Sample Result 

SR = Sample Result 

SA = SpUce Added 

Precision shaU be determined through the use of MS/MSD analyses. The RPD between the two 

results shall be calculated as a measure of analytical precision. 

2.1.2 Accuracy 

Accuracy is defined as the degree of agreement of a measurement (or measurement average) with an 

accepted reference or tme value. It is a measure of system bias and is usually expressed as a 

percentage of the true value. 

Accuracy shall be determined in the laboratory through the use of matrix spUce and matrix spUce 

dupUcate (MS/MSD) analyses. The laboratory shaU perform these analyses in conformance with U.S. 

EPA protocols. For soU vapor analyses, the accuracy is defined in Section 5.0. Accuracy, or percent 

recovery, is calculated as foUows: 

% Recovery = Concentration [amount) found e sample ioo 
Concentration {amount) spiked e matric 

Sampling accuracy shaU be maintained by the implementation and adherence to strict procedural 

protocols. Trip blanks and equipment blanks shaU be coUected and analyzed to ensure that samples 
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are representative of site conditions and not contaminated by transportation or sampling methods, 

respectively. 

2.1.3 Representativeness 

Representativeness expresses the degree to which data accurately and precisely represent a 

characteristic of a data population, process condition, a sampUng point, or an environment. For this 

project, grab samples shaU be taken, and such samples are, by definition, representative of the 

conditions only at the point in time coUected, within sampling and analytical error. The sampling 

network rationale was designed to provide data representative of affected site conditions and 

unaffected backgroimd condition. Consideration was given to past site practices, existing analytical 

data, the physical setting at the PGA facUity, and constraints inherent to performance of specific 

objectives. 

2.1.4 Completeness 

Cornpleteness is a measure of the amount of vaUd data obtained compared to the amount expected 

to be coUected imder normal correct conditions. It is usually expressed as a percentage. 

The objectives of the field sampling events at the PGA facUity are to obtain samples for all analyses 

required at each individual site, to provide a sufficient quantity of sample for each of the required 

analyses, and to obtam quaUty control samples representative of aU possible contamination sources 

(e.g., sample coUection, storage, transportation, etc.). It is expected that the analytical laboratory wiU 

provide data that meet quaUty control acceptance criteria of 100 percent (see Table 2-1 A). Tables 

2-lB provides targeted acceptance criteria for the field laboratory. 

Completeness is calculated as the percentage of valid data points compared to the quantities of vaUd 

data that was to be coUected to achieve particular project requirements. Data points may not be vaUd 

if samples exceeded holding times, tf quality control sample criteria were not met and reanalysis of 

samples was not possible, or if samples containers were broken or otherwise destroyed. The overall 

completeness objective for this project is 100%. 
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TABLE 2-lA 

Data Quality Olijectives 
Phoenix-Goodyear Airport Superfund Site 

Summary of Precision. Accuracy, Completeness Objectives 
(Soil Vapor Rebound Analy.sis - Lab) 

PARAMETER 

Target Compound List 

Method N21 
Reference 
Modified 

Detection 
Limits 

Precision (a) 
(as RPD) 

Accuracy (b) 
(Recovery) 

Completeness 

Benzene EPA TO-14 .2-.5ppbv 15% 80-120% 100% 
Carbon Tetrachloride EPA TO-14 .2-.5ppbv 15% 80-120% 100% 
Chlorobenzene EPA TO-14 .2-.5ppbv 15% 80-120% 100% 
Chloroform EPA TO-14 .2-.5ppbv 15% 80-120% 100% 
1,1-Dichioroethane EPA TO-14 .2-.5ppbv 15% 80-120% 100% 
1,2-Dichloroethane EPA TO-14 .2-.5ppbv 15% 80-120% 100% 
1.1-Dichloroethene EPA TO-14 .2-.5ppbv 15% 80-120% 100% 
cis 1.2-Dichloroeihene EPA TO-14 .2-.5ppbv 15%- 80-120% 100% 
trans 1.2- EPA TO-14 .2-.5ppbv 15% 80-120% 100% 
Dichloroethene EPA TO-14 .2-.5ppbv 15%. 80-120% 100% 
Methylene Chloride EPA TO-14 .2-.5ppbv 15% 80-120% 100% 
Tetrachloroethene EPA TO-14 .2-.5ppbv 15% 80-120% 100% 
Toluene EPA TO-14 .2-.5ppbv 15% 80-120% 100% 
Trichloroethene EPA TO-14 .2-.5ppbv 20% 60-140% 100% 
Vinyl Chloride EPA TO-14 .2-.5ppbv 15% 80-120% 100% 
Total Xylenes EPA TO-14 .2-.5ppbv 15% 80-120% 100% 
1,1.1-Trichloroethane 

.2-.5ppbv 

a) Prccision-Uelativc Porccni DilTeroncc (RI'D) hoiwoen duplicalc matrix spii<.o rocovorios. or duplicate analyses. 
b) Accuracy-l'orccnt matrix spike recovoi->'. 
cl Soil vapor will be analvzed under U.S. EPA Method 10-14 and .speciated lor the ahove conipound.s as a minimum. 
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TABLE 2-1 B 

Dala Quality Ohjeclives 
IMiociiix-C.oodyear Airport Siiperriiud Sile 

Suniniai7 of Precision, Atciiraty, Completeness Objectives 
(Soil Vapor Kcboimd Analysis - Field GC) 

P:ir:iiiu;(or Melhttd Kelorencc 
Detection 

Limit 
Precision (a) 

(as RPD) 
Accuracy (b) 

Recovery 
Coniplelencss 

Data Quality 
Objective 

Level 

Trichlor* )clhcn(.: MDdilicd TO-14 IND 50 ppb 20% 80-120%. 100% 9 

1,1 -Dichlorocihcnc Modilicd TO-14 IND 50 ppb 20%. 80-120% 100% 2 

Tciiachloroclhciic Modified TO-14 IND 50 ppb 20% 80-120% 100% 2 

M.l-'lVithloroclhiuic: MoilirictI TO-14 INO 50 ppb 20% 80-120% 100% 2 

a) I'l icision - Uilalive IVn eiil Dillei eiice (Itri)), hclweeii (liiplicale malrix spike recoveries <ii (liiplicale analysis 
I)) Aiciii acy - I'orceiil malrix spike recovery. 
INI) yiiaiitil i i s iiidii alor compc.uiKis ( TC'I.;, !'( i ; I, l-l)( I. AND l . l . l - K A) 

O12O141)l\00O9\Ui:;S93O2.l)S 



The percent completeness is calculated as: 

= — X 100 
NI 

Where: 

NA = Actual number of valid analytical results obtained. 

Nj = Theoretical number of results obtainable under ideal conditions. 
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2.1.5 Comparability 

ComparabUity expresses the confidence with which one data set can be compared to another. To 

achieve comparabUity in this project, the data generated shall be reported using units of micrograms 

per liter (pg/l) for field blank water samples, and parts per biUion of volume of air (ppbv) for soil 

vapor analysis. By using sampling and analysis procedures consistent with US EPA protocols, aU 

data sets shaU be comparable within a specific site and between sites to ensure that a consistent data 

base is used from which decisions conceming remedial action are made. To ensure data 

comparabiUty, standard analytical reference materials traceable to NBS, U.S. EPA, or equivalent 

standards shaU be used to estabUsh diat analytical procedures are generating vaUd data. The 

procedures used to obtain the planned analytical data, however, may not be directly comparable to 

existing data due to differences in analytical procedures and quality assurance objectives. 

AdditionaUy, different quantities of a compound may be reported from the same sample by the same 

laboratory using different analytical techniques. This may result from variabiUty within a non-

homogenous sample, such as soil, or from extraction efficiency variation among methods. 

2.2 DATA QUALITY OBJECTIVES FOR FIELD ACTIVITIES 

The DQOs that have been developed for field activities to be conducted at the PGA facUity take into 

consideration specific requirements of the SAP. The requirements are intended to provide acceptable 

technical data and tracking procedures to accurately obtain, describe, and evaluate representative 

samples of the subsurface environment. These quality assurance requirements are intended to ensure 

the vaUdity and certainty of analytical results. 

The summary of DQOs and data coUection methods developed for the PGA faciUty SVE operable 

unit remedy are summarized as the foUowing: 

a. The objectives of coUecting data from the media associated with each field activity; 

b. The analytical and physical data types required to determine the type, degree, and 
migration characteristics of the contaminants and the required site characteristics. 
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Included is the estimated number of data points or samples that wUl be coUected to 
meet the data objective; 

c. A description of the sampling method being employed for each type of data; 

d. The use(s) for which data are being collected. This has been described by using 
general purpose categories which represent different data uses (e.g.. Health and 
Environmental Assessment, Evaluation of SVE remedial progress); 

e. The analytical method that wiU be employed to analyze samples. Depending on the 
analytical DQO level of the associated data, this item may specify an instrument or 
an analytical method number; 

f. The detection Umit requirements for the chosen analyticzU methods. Detection limits 
wtu always be lower than the levels of concem or action ranges for the site; 

g. The types and numbers of quality control samples that wtU be coUected in 
association with each sampling event/media. 

2.2.1 DQO Assessment and Evaluation 

Three types of data sample and analyses are projected to occur during Operation & Maintenance of 

SVE remedy which include the foUowing: 

Field breakthrough monitoring of carbon treatment beds associated with the SVE 
system. 

Field sampling and analysis of soil vapor samples coUected from Phase II SVE 
monitoring weUs. 

Sampling and CLP laboratory analysts of rebound soU vapor samples coUected ft"om 
Phase n SVE monitoring wells. 

Data quaUty and validity wUl be assessed and evaluated for each of the three Usted data types using 

the PARCC parameters described in Section 2.1 and as defined in Tables 2-la and 2-lb. 

AdditionaUy, for breakthrough monitoring of the carbon beds, since field caUbration of the PID 

monitoring instrument is conducted and periodically checked throughout each day for response drift, 

precision and accuracy goals are set at ± 20% and completeness at 100%. Since the same instrument 
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is used throughout SVE operations, representativeness and comparabiUty parameters are expected to 

be within acceptable levels. 
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3.0 QUALITY ASSURANCE METHODOLOGY FOR SAMPLING 

Sampling methods for this SAP are based on M&E and U.S. EPA procedures. Step by step sample 

collection procedures are presented in detail in the sampling sectton. 

3.1 QUALITY CONTROL SAMPLE TYPES 

During sampling, a number of QC samples wtU be coUected and submitted for laboratory analysis. 

The number and frequency of QC sample coUection is determined by the individual project 

requirements and is outlined in this section. 

A Ust of the types of QC samples that wUl be coUected along with a brief description of each sample 

type is outlined in the foUowing sections. 

3.1.1 Trip Blanks 

Trip blanks wUl be coUected for chemical analysis of volatile organics. The analytical results serve 

as a baseline measurement of volatUe organic contamination that samples may be exposed to during 

transport and laboratory storage prior to analysis. 

Trip blanks wiU not be used for soil vapor samples collected in SUMMA canisters. The canisters 

are constructed of electropoUshed stainless steel and afford no abUity for sample cross contamination. 

The sample inlet port cover wUl be tightened tn the field and custody tape wUl be placed over the 

valve and sample inlet prior to shipment. 

One trip blank wUl be included in each shipping cooler containing samples for volatile organics. The 

sample containers wUl later be stored in the laboratory with the samples and analyzed for the 

appropriate parameters. 

Field blanks wUl also be coUected for analysis of volatile organic compounds. Field blanks serve as 

a measurement or indicator of contamination which may be introduced during actual sample 

H-15 



collection. For soU vapor samples, field blanks wiU be comprised of ambient air samples which wiU 

be coUected in the field and transported to the laboratory along with subsurface soU vapor samples 

for analysis. One (1) field blank wiU be prepared for every ten (10) soil vapor samples which are 

collected. 

3.1.2 Equipment Blanks 

Equipment blanks wUl be coUected from the sampUng train used in the collection of soU vapor 

samples. The analysis of these blanks serves to verify the cleanliness of the sampling equipment. 

Equipment blanks wUl be collected in either Tedlar bags or SUMMA canisters. The contamer wiU 

be opened and a sufficient amount of ultra zero air transferred into the sampling device after passing 

through the entire sampling train following equipment decontamination procedures. The equipment 

blanks will be analyzed for the same parameters as the associated samples. One equipment blank wiU 

be collected for each day of sample collection. 

3.1.3 Field Duplicates 

Field dupUcates are defined as additional samples collected independently of each other at a single 

sampling location during a single episode of sampling. Analysis of these duplicates provides 

statistical information relating to sample variabiUty and serves as a check on the precision of sample 

collection methods as well as analytical procedures. 

Ten percent of all samples wiU be coUected in duplicate and subnutted for laboratory analysis. Field 

dupUcates wUl be labeled so that persons performing laboratory analyses caimot distinguish dupUcates 

from other samples. This type of dupUcate has also been referted to as a blind dupUcate. 

3.1.4 Laboratory Quality Control Samples 

Laboratory quality control samples indicate laboratory specific problems and provide indices relating 

to matrix recovery. Method blanks determine the existence and magnitude of contamination 

problems. Matrix and laboratory spikes provide information about matrix recovery UrrUts. Duplicate 
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analyses (for matrix and blank spUces) are indicators of both the precision and the accuracy of the 

sample results. M&E wUl direct the laboratory in the selection of matrix spikes and duplicate 

analyses. 

3.2 SAMPLE PRESERVATION AND QUANTITIES 

Table 3-1 lists the type of containers and preservatives required by the laboratory and the maximum 

holding tUne aUotted for each analysis. The field crew or site manager wUl make artangements to 

procure sample preservatives and decontaminated sample containers, including those necessary for 

field quality assurance samples, from the laboratory. 

3.3 SAMPLE CUSTODY AND IDENTIFICATION 

An overriding consideration essential for the validation of environmental measurement data is the 

necessity to demonstrate that samples have been obtained ffom the locations stated and that they have 

reached the laboratory without alteration. Evidence of the sample traceabUity from collection to 

shipment, laboratory receipt, and laboratory custody (untU proper sample disposal) must be 

documented. A sample is considered to be in a person's custody if the sample is: 

In a person's actual possession 

In view after being in a person's possession 

Locked so that no one can tamper with it after having been in physical custody 

In a secured area, restricted to authorized personnel 

The Project Geologist is responsible for overseeing and supervising the implementation of proper 

sample custody procedures in the field. He/she is also designated as the field sample custodian and 

is responsible for ensuring sample custody untU the samples have been transferred to a courier and 

sent directly to the laboratory. 
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TABLE 3-1 

List of Coiitaiiior Type, Ke(|uire<l Saiii|ilc 
Preservative, and Maxinium Holding Time 

Matrix Container Type Parameters Preservative Holding Time 

Soil Vapor - Routine Mniiiioriiig Tedlar Bag Total VOCs 
4 Deg C Light Tight 

Container 
24 I lotus 

Soil Vapor - Rehoiiiul Mt)iiiioiing (I) Tedlar Bags Indicator VOCs 4 Deg C 24 Hours 

Soil V;ipor - Rebound Moniloring Summa Canister VOCs 4 Deg C 14 Days 

Water - SVE fieaiineiii Sy.siein Slack Sump 40 mf VOA Vial VOCs (3) 4 Deg C HCL to 
PH<2 

14 Days, unpreserved 
7 days. 

1) i'ield laltoralory (;(' analysis - Direcl iiijecl or Held I'lD. 
2) ( l.P - lalM>ralt>rv analysis - I O - N 
^) I'CI'., T( i ; , M - I U i ; , and 1,1,1 TCA. 

012014 OI \(J009\I 02S9303. DS D - 18 



Once the samples have been received by the laboratory, samples proceed through an orderly 

processing sequence specifically designed to ensure continuous integrity of both the sample and its 

documentation. 

3.3.1 Chain of Custody 

The chain of custody procedures are initiated in the field foUowmg sample coUection. The procedures 

consist of: 1) preparing and attaching a unique sample label to each sample coUected, 2) completing 

the chain of custody form, and 3) preparing and packing the samples for shipment. These procedures 

are further described in the foUowing sections. 

3.3.2 Sample Labels and Tags 

Field persormel are responsible for uniquely identifying, labeling, and tagging, aU samples coUected 

during a field investigation. AU labeling and tagging must be done in indeUble/waterproof ink. Any 

ertors are crossed out with a single line, dated, and initiaUed. Each sample label securely affixed to 

the appropriate sample container and sample tag attached to the neck of each sample container must 

contain the foUowing information: 

Client/site name 

Unique project-specific sample identification number (i.e., station number) 

Sample location/description number 

Type of analysis to be performed and the name of the laboratory to whom the samples 
are being sent 

Sample volume, container type, and the type of chemical preservation used 

Sampling date and time 

Initials of the person obtaining the sample 
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3.3.3 Chain of Custody Record 

A chain of custody form (see Figure 3-1) must be completed for each sample set collected at a 

sampling location. The form is maintained as a record of sample collection, transfer, shipment, and 

receipt by the laboratory. The forms must also contain pertinent information conceming sampUng 

location, date, and times; signatures of the sampling team members; types of samples coUected along 

with a unique sample identification number; the number of samples coUected and shipped for analysis 

in each lot; the project name and number; and the name of the laboratory to which the samples are 

being sent. 

3.3.4 Transfer of Custody 

Samples shaU be accompanied by an approved and completed chain of custody form during each step 

of custody, transfer, and shipment. When physical possession of samples is transferred, both the 

individual relinquishing the samples and the individual receiving them shall sign, date, and record the 

time on the chain of custody form. In the case of sample shipment by an ovemight courier, a 

properly prepared air biU shall serve as an extension of the chain of custody form whUe the samples 

are in transit. 

3.3.5 Sample Packaging and Shipping 

FoUowing sample collection, aU samples shall be brought to an on-site location for batching and 

paperwork checks. At this central location, like sample types are matched (i.e., soUds, liquids, 

gasses, etc.) with sunUar sample types from aU sample locations. Labels and log information are 

checked to ensure there is no error in sample identification. The samples are packaged to prevent 

breakage and/or leakage, and the shipping containers are labeled in accordance with the DOT 

regulations for transport. 

As soon as field personnel are ready to transport samples from the field to the laboratory, the 

laboratory shaU be notified by telephone of the shipment along with the estimated time of arrival. 

AU samples shaU be shipped directly to the laboratory via an ovemight carrier. The 
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field team shaU determine whether it is best to directly transport the packages to the shipping office 

or to arrange for on-site pick-up. For each sample shipment to a specific subcontracting laboratory, 

an ovemight airbUl must be properly completed. 

Unless field coUected information indicates otherwise, aU environmental samples coUected shall be 

treated as non-hazardous aqueous Uquids and non-hazardous gasses. 

Because of the expected non-hazardous nature of the collected samples, packaging and shipping 

criteria have been designed only to maintain chain of custody protocol as weU as to prevent breakage 

of the sample containers. The packaging procedures shaU be as foUows for soil and/or water samples: 

Place a layer of cushioning material (e.g., vermiculite) in the bottom of the watertight 
insulated metal or equivalent strength plastic shipping containers. 

Wrap the properly labeled and secured glass sample bottles and purgeable vials with 
plastic bubble wrap. Place the wrapped containers into watertight zip lock bags and seal 
the bags closed. 

Place sample bottles/containers (top side up) into the shipping container arranging the 
bottles so that the glass bottles are surrounded by plastic bottles. 

Using the necessary packing material, pack the sample containers to ensure that they do 
not shift during transport. 

FUl any void spaces of the shipping container, around and on top of the sample bottles, 
with ice cubes or chips sealed in plastic bags or with blue ice. 

Seal the appropriate chain of custody form(s) in a zip-lock plastic bag, and tape it 
securely to the inside of the shipping container Ud. 

Close and lock/latch the shipping container. Seal the space between the container body 
and lid with waterproof tape. (If the shipping container used is a picnic cooler, tape the 
drain plug closed to prevent any leakage of water as the ice packs melt during transport.) 

The packaging procedures for SUMMA canisters shall be as foUows: 

FoUowing sample coUection, measure residual vacuum using gauge and tightly seal 
SUMMA by closing canister valve snugly. Do not over-tighten. 

Secure Swage-lok lock cap over threaded sample port using 9/16-inch wrench. 
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Affix sample label to SUMMA canister and place SUMMA canister into original fitted 
corrugated shipping container. 

Seal box with chain-of-custody tape and place within larger shipping box (4 canisters per 
box). 

Seal the appropriate chain-of-custody form(s) in a Zip-loc plastic bag and tape it securely 
to the inside of the larger box. 

Shipping procedures for aU samples are as outlined below: 

Apply several wraps of chain of custody tape aroimd the shipping containers 
perpendicular to the seal to ensure that the Ud remains closed if the latch is accidentaUy 
released or damaged during shipment. Do not obscure any stickers or labels on the 
shipping container with the chain of custody tape. 

Place a completed ovemight carrier air bUl on the Ud of the shipping container. Include 
the name, address, and telephone number of the receiving laboratory and the retum 
address and telephone number of the shipper on the air biU. 

Place a "This End Up" label on the Ud and on aU four sides of the shipping container. 

Each shipping container must not weigh more than 150 pounds if it is to be shipped 
ovemight by Federal Express or similar ovemight carrier. 

3.4 SAMPLE DOCUMENTATION 

In all cases, the Field Geologist/Quality Assurance Officer shaU maintain a concise, detaUed field 

logbook containing accounts of all field activities and actions taken as well as documentation of 

observations made. 

All sampling procedures, instmment caUbration, and information pertinent to sampling conditions, 

progress, and field data coUection must be documented following a prescribed set of guidelines. The 

documentation serves as a permanent and traceable record of all activities related to a specific field 

investigation project. The record must be legible and accessible to aUow ease in verifying sampling 

activities and addressing future questions which may arise conceming such issues as sample integrity, 

and sample traceabUity. 
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3.4.1 Sample Designation/Identification 

AU samples shaU be identified by a unique sample identification number which includes the project 

number hyphenated with a consecutive numbering system specific to the samples collected for that 

project. For example: 006791-053 identifies this as the 53rd sample coUected for project number 

(X)6791. The location and sample matrix may be further identified with descriptive information. For 

example: SV79-1A would describe a soU vapor sample coUected at location l A ft-om Polygon 79. 

This identification number is used to ensure sample traceabiUty and identifies this particular sample 

as to its site origin, type, location, sample matrix, and sample data within a specific project; aU 

samples shaU be identified using a numbering system cross-referenced to descriptive sample 

information. The cross-uidex is to be designed and maintained by the field team leader. 

The unique sample identification number shaU be recorded on the chain of custody forms 

accompanying each sample to the laboratory for sample analysis. 

3.4.2 Daily Log 

The field team leader has the responsibUity to maintain the daUy field documents pertaining to sample 

identification and control. Special emphasis is placed on log book completeness and accuracy. Field 

log books, field data forms, and chain of custody forms must contain entries made with indelible ink 

and must be dated and signed. AU statements in the logbook must be legible, accurate, and include 

documentation of aU project activities. At a minimum, entries into the log book shaU include weather 

conditions, date and time of each sample coUection, and references to any difficulties encountered and 

how such difficulties were resolved. 

3.4.3 Records 

The foUowing section describes the type of records that wiU be maintained by project staff members. 
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3.4.3.1 Field Log Books 

A field log book shaU be maintained by each field team member for this hazardous waste field 

investigation project. The log book shaU be comprised of a bound book with consecutively numbered 

pages; no pages must be skipped when filling in the log books. The integrity of field documentation 

is further ensured by the use of field log books containing paper treated to repel the rain or any other 

aqueous splashings experienced during field documentation. Should more than one field log book 

be requUed, they shaU be numbered sequentiaUy. 

The front of each field log book shall contain the foUowing information: 

Project name and number 

Name of the contract under which the investigation is being conducted 

Date(s) of use 

Site address: Loral Defense Systems, 1300 S. Litchfield Road, Goodyear, Arizona 
85338 

The field log book shall contain a diary of aU pertinent project activities. Standard information 

recorded in the field log book includes: general observations made in the field, identification and 

caUbration of instruments used, and field data, including sampUng location, sample number, time, 

date, sample type, sample volume, sample container and sampler's name. 

The field log book shaU contain the foUowing information: 

Date and time of personnel entries on-site, weather conditions, temperature. 

List of start/stop times of all subcontractors hired for activities such as driUing, steam 
cleaning, well development. 

List of the personnel present on-site during each sampling day to include all M&E 
personnel, subcontractors, and visitors. 

List of the equipment decontaminated along with a reference to the procedures used. 
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Description of the sampling locations in reference to permanent landmarks. 

List of any changes from standard operating procedures, decisions made in the field, and 
other pertinent information. 

QA/QC samples associated with the samples coUected. 

Equipment and/or instrument identification numbers (if available) for those used. 

Sample preservation techniques performed. 

Air monitoring information gathered (e.g., PID, OVA readings, etc.). 

Level of personal protection mandated (e.g.. Level B, C, D) and record of pertinent time 
intervals spent by each field team member at each level (e.g., time spent in Level C 
developing a well, time spent in Level C sampling soU from a backhoe, etc.). 

Other logs/paperwork used to document activities. 

Instmment caUbration information including the instmments caUbrated during the day and 
the individual who performed the caUbration (Note: Instmment caUbration information 
should be documented in the field logbook as weU as on the instmment caUbration log 
kept with each instmment, serving to document instmment response over time.) 

List of the samples coUected by media (i.e., soU, gas, etc.). 

Comments relative to any problem areas that occurred during the day's activities, their 
final resolution, and any anticipated impact on the outcome of the field investigation. 

The last item to be entered at the bottom of each page of the field log book shaU be the signature of 

the person responsible for completing the data entry. 

3.4.3.2 Project Log Book 

A unique project-specific log book shaU be maintained for the Phoenix-Goodyear Airport 

environmental investigation. The log book shaU be comprised of a bound book with consecutively 

numbered pages. Should more than one project log book be required, they shaU be numbered 

sequentially. 
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The primary purpose of this log book is to contain aU the data specific to the project in one central 

location. In general, the project log book shall contain essentiaUy the same information as the field 

log book. However, the project log book need not Ust aU the actual field data and mstrument 

caUbration information generated during a sampling episode. References to other documents that 

contain specific field activity descriptions, outiines of any administrative occurrences that have 

affected the field work for any given sampling activity, as weU as a summary of the field activities, 

must be documented in the project log book and kept up-to-date on a daUy basis. 

3.4.3.3 Field Equipment Log Book 

A unique field equipment log book is required for each piece of field equipment (i.e., O V A , PID 

meter, etc.). This log book is used for the documentation of the proper use, maintenance, and 

caUbration of the field equipment as weU as for any information conceming the conformance and 

decontamination stams of each piece of equipment. 

The field log book is maintained and kept up-to-date foUowing every use, maintenance, inspection, 

repaU, and/or caUbration of the equipment. Entries into the log book should contain the foUowing 

information: 

Signature of the person making the entry. 

Date of entry. 

Status of equipment in terms of its operational and decontamination standing. 

Reference to the procedures used for calibration or maintenance as weU as the procedural 
results and/or description. 

Name of person(s) using the equipment and a brief description of the nature of the work. 

Calibration log forms used to record aU on-site calibrations. 

The field equipment log book must be a boimd book with consecutively numbered pages. Every page 

in the log book must be signed by the field equipment maintenance person responsible for keeping 
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each piece of equipment in proper repair and maintained for field use as a reflection of their review 

and approval of each entry. 

3.4.3.4 Field Data Forms 

Along with the completion of data entry in each of the above-mentioned log books, field data forms 

should also be completed and filed in a 3-ring notebook maintained at the sampling site for all field 

activities. 

These forms may include the foUowing: 

Site Health and Safety Log - to maintain accurate health and safety records for each field 
team member. 

Geologic Boring Log - to document soU boring operations related to SVE 
extraction/monitoring weU construction. 

Monitoring WeU InstaUation Form. 

Monitoring WeU Soil Vapor Sampling Worksheet. 

Field parameter forms (including site I.D., sampUng and time, field sample number, 
sample depth (if appUcable), and sampling technique). 

Instmment calibration form(s) for photoionization detector (PID) (see Figure D3-2). 

3.4.3.5 Chain of Custody Record 

Possession of samples shaU be traceable from the time a sample is coUected untU it is used as 

evidence in legal proceedings, if appUcable. To adequately track sample possession, a documented 

chain of custody must be maintained. See Section 3.3 for more detaUed guidelines conceming sample 

custody. 
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3.4.3.6 Materials Certification 

Documentation conceming the quaUty of all matericds used on site shaU be retained on site for the 

duration of the Site Investigation at the Phoenix-Goodyear Airport. The foUowing Ust of 

documentation for materials certification serves as an example: 

Manufacturer and lot number for caUbration standards. 

Labels from distiUed water used in decontamination. 

Certificates of cleaning or decontamination fumished by the laboratory (the certificate 
shaU detaU the cleaning procedure). 

M&E wiU retain on-site, certified laboratory analyses of aU gaseous standards used for instmment 

caUbration. Used isobutlyne or TCE containers for PID instmments with reported concentrations will 

be retained, in addition to certified results of calibration standards used for the field laboratory gas 

chromatograph. The Project Manager shaU determine the length of time that materials certification 

documents are to be stored on-site foUowing completion of site investigative and remedial activities. 

Documentation and samples of the materials used in the decontamination procedures wUl be archived 

for future reference. These materials shaU be sampled and labeled in a simUar fashion as described 

for the environmental and field QC samples. 

The archived samples shaU be stored in clean containers and protected from exposure to the elements 

for the duration of the site investigation. The Project Manager shaU detemiine the length of time 

material blanks are to be stored following completion of the site investigation. 

3.4.4 Variances 

A variance is a deviation from project requirements. AU variances from procedural, planning, and 

design documents, and other project requirements, shall be documented in a Field Change Request. 
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Field changes and deviations from project planning documents shaU be reviewed and approved by 

the M&E Project Manager or Project Quality Assurance Officer. AU deviations from procedural and 

planning documents shall be recorded in the field log book. Project reports shaU detail aU field 

changes and deviations. 

H-31 



4.0 SOIL VAPOR SAMPLING - SVE TREATMENT SYSTEM AND SVE 
EXTRACTION/MONITORING WELLS 

4.1 SCOPE AND APPLICATION 

This section covers the materials, equipment and procedures utiUzed by M&E for collecting soil vapor 

samples from the SVE treatment system and/or SVE extraction/monitoring cluster weUs in the field, 

and soU vapor samples from SVE monitoring cluster wells for CLP laboratory analysis. 

4.2 SAMPLING TRAIN AND EQUIPMENT 

4.2.1 Soil Vapor Containers 

Laboratory soil vapor samples wiU be collected using 3 to 6-liter capacity SUMMA canisters. 

SUMMA canisters wUl be constmcted of electropolished stainless steel. The canisters are precleaned 

in the laboratory and are shipped pre-evacuated to approximately 28 inches of mercury vacuum. Each 

canister contains its own sample inlet needle valve onto which is threaded a precleaned, mass flow 

controller field-calibrated to 200 ml/min sampling rate. FuU laboratory decontamination certification 

wUl be provided for each SUMMA canister used at the site. 

Atmospheric or soU vapor samples for field analyses wiU be coUected in 3-Uter capacity Tedlar bags. 

Each sample bag contains its own sample inlet valve and port for sample mbing. Vapor sample is 

drawn into the sample bag through the opening of the valve. The flow rate of the sample into the 

bag will be controUed by placing a calibrated mass flow controUer inline between the sample pump 

and the bag valve. 

4.2.2 Sampling Adapters 

SoU vapor samples wiU be coUected using adapters constmcted of stainless steel swage-lok-fittings 

attached to new 1/4-inch diameter Teflon mbing. 
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4.2.3 Soil Vapor Sampling Train (Field Analyses) 

The vacuum pump M&E wUl use to coUect aU soU vapor samples from the SVE treatment system 

and SVE extraction/monitoring wells for field analyses is a programmable, mass flow controlled 

vacuum pump (see Figure 4-1). The vacuum pump is a regulated oiUess diaphragm type pump. The 

total volume of soU vapor sample to be purged or collected is pre-programmed using the keypad on 

the front of the housing. When the specified flow volume has been obtained, a solenoid valve is 

automaticaUy closed and sampling is discontinued. Following sample coUection, the total volume of 

sample obtained appears on the LCD screen on the front of the housing in units of miUiUters. An 

analog vacuum gauge and volumetric rotameter are provided on the unit to confirm electronic 

readings. The flow rate for purging and/or sampling using the flow controller wiU be preset at a rate 

of 200 ml/min. Total purging and/or sampling volumes and vacuums wUl vary depending on the 

volumes of the specific sampling locations and the vacuum present in the well to be sampled. 

In order to maintcun the integrity of coUected samples and to avoid potential cross-contamination of 

samples that may come in contact with the vacuum pump, aU samples wUl be coUected upstream from 

the programmable vacuum pump using a soU vapor vacuum box. Figure 4-2 provides a schematic 

illustration of the sample train including the programmable pump and soil vapor vacuum box. The 

vacuum box operates on the principle that as ambient pressure air is evacuated from the sealed box, 

the vacuum generated around the sample bag induces vapor flow into the bag without contacting any 

pumping device. 

The rate at which air is evacuated from the vacuum box is equivalent to the rate at which soU vapor 

flow is induced into the sample bag. As previously stated, the programmed evacuation rate wiU be 

set at 200 ml/min as defined in the November 25, 1992 SVE Final Design. When 
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the sample bag is fUled, the sample inlet Une is tumed off between the source and the sample bag, 

the vacuum release valve on the vacuum box is opened, and the valve on the sample bag is closed, 

ending the sampling event. All tubing connections utUize stainless steel swage-lok fittings and new, 

1/4-inch Teflon tubing. AU used segments of Teflon mbing are replaced with new segments 

foUowing each sampling event. 

4.3 SOIL VAPOR SAMPLING - (FIELD MONITORING) 

This section describes the methodologies that wUl be employed to coUect soU vapor samples from 

the SVE system for routine monitoring and for evaluation of when to commence rebound sampling. 

4.3.1 Pre-sample Purging 

Prior to collecting samples, all soU vapor sampling locations are initiaUy purged of static air residing 

in the sampling system. Drawing M-3, DetaU 8, Appendix A provides sampling locations on SVE 

extraction wells, and Drawings E-2 and E-3, Appendix A provide sampling locations on the SVE 

treatment systems. In the case of SVE extraction and monitoring wells that have been switched off, 

static air is calculated as the open area of the targeted well. 

The formula used to quantify this volume is as foUows: 

V = Hr̂ h 

Where: 

V = Volume of well (cm )̂ 

n = 3.1416 (unitless) 

r = radius of weU (cm) 

h = height of weU (cm) 

In the case of SVE treatment system locations, since sample wUl commence when the system is 

mnning, no soU vapor pre-purging is necessary due to the absence of static vapor (e.g. extracted 

vapors wUl be dynamicaUy flowing). 
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The sampling methodology for SVE weUs that have been switched off consists of initially purging 

two well volumes using the programmable vacuum pump or untU peak VOC concentrations occur, 

whichever comes first. During purging, VOC concentrations are continuously monitored and recorded 

using a photoionization detector (Photovac Microtip 200, or equivalent) positioned at the exhaust port 

on the purge pump. 

4.3.2 Soil Vapor Sample Collection (Field Monitoring) 

Following purging, the sampling location is allowed to retum to its ambient pressure reading (pressure 

prior to pumping). At this time, the programmable pump wUl be preset to coUect a 3-liter (3,000 

cm )̂ volume sample at a flow rate of 200 rrU/min. The soU vapor vacuum box is incorporated into 

the sampling train as shown in Figure 4-2. 

A 3-Uter capacity Tedlar bag wUl be positioned inside of the vacuum box and the bag valve wUl be 

opened after pre-evacuating the sample tubing. SampUng wiU commence by evacuating the vacuum 

box with the programmable mass flow controUed vacuum pump instmment. The pump controUer wUl 

be set at a pump rate of 200 ml/min, wiUi a pre-set vacuum at least 20% greater than the vacuum 

measured in the system to be sampled. FoUowing sample collection, the pump wUl be mmed off and 

the sample bag valve closed. 

Field monitoring samples wUl be screened in the field using a photoionization detector (PID). The 

PID instmment wUl be caUbrated using a mixture of gaseous TCE in ultra-zero air. AU field 

monitoring readings wiU therefore be recorded in units of ppmV as TCE. Readings wiU be taken by 

connecting the PID inlet hose to the Tedlar bag outlet valve, and recording the maximum value in 

the field logbook. 

4.4 SOIL VAPOR SAMPLING FOR REBOUND (LABORATORY ANALYSIS) 

This section describes the methodologies that wUl be employed to conduct periodic rebound 

monitoring on SVE monitoring cluster we Us for CLP laboratory analysis and subsequent VLEACH 

and Mixing CeU Screening. 
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4.4.1 Presample Purging 

Prior to coUecting samples, aU SVE operable unit monitoring well locations are initially purged of 

static air residing in the sampling system. Drawing M-3, DetaU 8, Appendix A provides sampling 

locations on SVE extraction wells, and Drawings E-2 and E-3, Appendix A provide sampling 

locations on the SVE treatment systems. The static air volume is calculated as the open area of the 

targeted well. The formula used to quantify this volume is as foUows: 

V = Hr̂ h 

Where: 

V = Volume of well (cm )̂ 

n = 3.1416 (unitless) 

r = radius of weU (cm) 

h = height of weU (cm) 

The sampling methodology for SVE weUs that have been switched off consists of initiaUy purging 

two well volumes using the programmable vacuum pump or untU peak VOC concentrations occur, 

whichever comes first. During purging, VOC concentrations are continuously monitored and recorded 

using a photoionization detector (Photovac Microtip 200, or equivalent) positioned at the exhaust port 

on the purge pump. 

4.4.2 Rebound Soil Vapor Sample Collection (Laboratory Analysis) 

FoUowing the purging protocol described in the previous section, the sampling location is aUowed 

to retum to its ambient pressure reading (pressure prior to pumping). At this time, the programmable 

mass controUed vacuum pump wiU be disconnected from the sample line and replaced with a pre-

evacuated, stainless steel SUMMA canister. Figure 4-3 iUustrates the sampling schematic for rebound 

soil vapor sample coUection. To initiate sampling, the downstream end of the Teflon tubing will be 

attached to the intake of the field-caUbrated mass flow controUer mounted to the SUMMA canister 

(see Figure 4-3). After ensuring that all fittings are gas tight, the needle valve on Uie SUMMA 

canister will be opened to begin sample coUection. Total sampling time will be 15 to 30 minutes 
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which is sufficient duration to coUect 3 to 6 liters of soU gas at a controUed flow rate of 200 ml/min. 

AU used segments of Teflon tubing wiU be replaced with new segments foUowing sampling. 

4.5 SOIL CORE SAMPLING 

SoU samples wiU coUected at 5-foot intervals using a Califomia modified spUt-spoon sampler. The 

spUt-spoon sampler wiU be advanced down hole at 5-foot intervals using a 140-pound sUde hammer. 

SpUt-spoon samples wUl also be collected in 6-inch length, 2-inch diameter brass sleeves. Contiuous 

core samples wUl be coUected during drUling where the 5-foot length core barrel positioned below 

the lead auger wUl fill as augers are advanced. SoU samples wUl be transferred from the core barrel 

into 6-inch legth, 2-inch diameter brass sleeves. SoU core samples wUl be prepared by placing Teflon 

sheets over each exposed soil face and secured in place with 2-inch diameter plastic end caps. An 

aUquot from one of the three brass rings from each soU sample wUl be placed in a 250 ml air-tight 

jar with a Teflon septa lid. The sample wUl be aUowed to warm to ambient temperature for 30 

minutes. After 30 minutes, a PID caUbrated to TCE outfitted with a megabore syringe needle wiU 

pierce the septa Ud and sample the sample head space. The peak concentration as TCE wUl be 

observed on the PID and recorded in the field log. CaUbration of the PID wiU be checked every five 

samples or 30 minutes, whichever comes first. 

4.6 DECONTAMINATION OF EQUIPMENT 

Prior to each use and reuse aU stainless steel mass flow controUers and swage-lok fittings wUl be 

oven-baked at a temperature of 105°C for at least thirty minutes. Nitrile or latex surgical gloves are 

wom during handling and assembly of the sampling apparams. Following oven-baking, ultra-zero 

air or nitrogen wUl be used to flush the mass flow controUers for 5 minutes at a flow rate of 200 

ml/min. 
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5.0 SOIL GAS ANALYSIS 

5.1 SCOPE 

This section covers the equipment, materials, and procedures used to determine the concentrations of 

various volatUe organic compounds in soU gas. Phase I soU gas samples wUl be analyzed on site with 

a GC in a mobUe laboratory setup. EPA Method TO-14 wUl be the analytical method for Phase II 

soU gas analyses. A summary of these field activities are contained in Table 5-1. 

5.2 DETECTION LIMITS 

Method detection limits (MDLs) are matrix dependent. For Tedlar bag soU gas samples, the MDL 

for GC analysis is estimated at 50 ppbV. For laboratory soil gas samples, the MDL is specified as 

lower than 1 ppbV (see Table 3-1 A). The appUcable concentration ranges of these methods are 

influenced by sample size and instmment Umitations. 

5.3 APPARATUS AND EQUIPMENT 

5.3.1 Gas Chromatographs 

For analysis of SVE operable unit field rebound soU vapor samples coUected at clustered monitoring 

weUs, a Hewlett-Packard 5890 Series n gas chromatograph (GC) wUl be configured with an electron 

capmre detector (ECD) and a photoionization detector. It is anticipated that the GC wUl be operated 

with two injection ports, each cormected to a capiUary column. One 30 m X 0.53 mm ID (1.5 pm 

fihn) VOCOL column (Supeico 2-3731M) wUl be instaUed to the PID and a 60 m X 0.53mm ID (1.5 

\im film) SPB-5 column to the ECD. One Dual Charmel HP3396B integrator wUl be used to record 

detector response. Laboratory grade 99.999% purity heUum wUl be the carrier gas and sweep gas for 

the PID, while nitrogen wiU be the carrier and makeup gas for the ECD. It is anticipated that the GC 

wiU be operated in the splitiess mode. 
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Table 5-1 
Sumrnary of Soil Gas Analytical Activities 

i^aiBmeter/Sainple Type Analytical Metiik»d i y sTargeM Analysis 
Detection 

p b o Level 
Phase I Soil Gas Survey On silo GC If HP5890 IND* 50 ppbv 2 1 

SVli Operable Dnil Koiilinc 
Field Monitonng 

lluiid Meld 
Plioloionizalion Detector Tolal VOCs 1 ppmv 

SVli 0|)crul)le Unit Rebound 
Field Moniloring 

Oii-silc GC Photovac 
I0S70 (or Equivalent) IND** 50 ppbv 2 

SVn Opcruhic Hull Rebound 
laboratorv MonitorinR 

(llf-siic Ccrlific<l 

Ulwralorv EPA TO-14 TO-14 Full Scan < 1 ppbv 

EXPLANATlOlNf 1 
INI) • i).:iinie-, i|iiimliliilii)M ol Indicator panimeleis (TCE, ?C[l, 1,1 nr i i .a i id 1,1.1-TCA 
IND** = Denotes semi-quanliulion of indicator parameters (TCE,PCB and 1,1-DCB) | 



Flow rates, temperature ramps, and column head pressures wiU be adjusted to maximize 

chromatographic separation. Once the operating conditions are established, aU subsequent analyses 

wUl proceed according to the set parameters. AU operating conditions, including temperamre 

programming information, gas flow rates, column head pressures, attenuation settings and PED voltage 

settings wUl be recorded in waterproof ink in a sequentially bound laboratory notebook. Additional 

information, including instmment serial numbers and types wiU also be recorded m the notebook. 

5.3.2 Calibration Criteria 

Calibration standards wUl be obtained from commercial sources (Scott Gases or equivalent). A 

measured volume of the standard mixture wUl be transferred into a new 3-liter capacity Tedlar bag 

to account for matrix effects of sample coUections. The bag wiU be heated to achieve volatiUzation 

and mixing of the standards. For Tedlar bag analyses, a measured volume wUl be directly injected 

into the GC using a gas-tight syringe. The caUbration standard wUl contain as a minimum the 

foUowing: 

1,1,1 -Trichloroethane 
1,1 -Dichloroethene 
Trichloroethene 
Tetrachloroethene 

The initial caUbrations wiU use at least three different concentrations expected to bracket the 

concentrations of the samples. The linear regression coefficient for each analyte using the HP5890 

GC wiU be greater than 0.99 or the caUbration must be repeated. 

Quantitation of sample concentrations wUl be performed by using the extemal standard technique, i.e., 

comparing instrument response against the initial caUbration curve. 

5.3.3 Continuing Calibration 

At the beginning of each day, or every twelve hours, a continuing caUbration in concentrations at 

mid-range of the initial caUbration curve will be analyzed. The measured concentration, as 
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determined from the initial caUbration curve, wiU not vary more than plus or minus twenty percent. 

In the event the twenty percent criterion is exceeded, a new initial caUbration curve must be generated 

and the continuing caUbration reanalyzed. 

5.3.4 Quality Control 

5.3.4.1 System Bank 

A randomly selected Tedlar bag wiU be analyzed daUy to demonstrate interferences from the sampUng 

device or the analytical system. If interferences are found at imacceptable levels, the contents of an 

unpacked cartridge or a new Tedlar bag wUl be analyzed to determine if the interference is due to 

the sampUng device or to the analytical system. Appropriate measures wUl be taken to eUminate such 

interferences. 

5.3.4.2 Field Blanks 

Prior to each days soU gas or atmospheric sampling, field blanks of the entire sampling apparatus wiU 

be taken and analyzed to check background contamination in the sampling system. Tedlar bag 

samples wiU be obtained by drawing air through the sampling apparatus and coUecting an aliquot for 

analysis. Additional field blanks are coUected prior to any reuse of recleaned sampling equipment. 

5.3.4.3 Duplicate Samples 

DupUcate soil gas, or atmospheric, samples are coUected from each sampling location. Duplicate 

analyses wiU be performed on at least 10% of the samples collected. 

5.3.4.4 Trip Blanks 

An unused Tedlar bag wUl be transported into the field with the sampling equipment. The trip blank 

is retumed to the lab with the other samples and analyzed. If VOCs are detected, sample handling 

and transport procedures are subsequentiy reviewed. 
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5.3.5 Sample Handling 

When each sample arrives in the mobUe laboratory area the cartridge or bag number and the arrival 

time wUl be entered in waterproof ink Ui a sequentiaUy numbered bound laboratory notebook. The 

injection number, as it corresponds to the chromatogram number from the mtegrators, wiU also be 

entered. 

5.3.6 Records 

The laboratory notebook wUl include aU information necessary to trace cmalytical work, including 

sample calculations, injection order, sample numbers, instmment parameters, and any and all 

deviations or variances from the standard protocols. Observations of extraordinary circumstances will 

also be noted. The analyst's name wUl appear at the top of each page, the words "continued to page" 

and "continued from page" wiU be added along with the appropriate page number. A table of 

contents wUl be constmcted at the begirming of the notebook. Chromatograms wiU remain in a 

continuous roll throughout die day and the sample ID added. If a roU of paper is tom or a new roU 

is used, an explanation wUl be included at the beginning. The integrator sample number, time, and 

date wUl be checked each moming and verified by entry into the laboratory notebook. 
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6.0 SVE TREATMENT SYSTEM STACK SUMP 

This section describes the sampling and analytical methodology for monitoring the SVE treatment 

stack sump Uquids. 

6.1 STACK SUMP SAMPLING 

The sampling location for accessing the SVE treatment stack sump valve is iUustrated on Drawing 84-

E-3, Appendix A. The stack sump is positioned below the SVE treatment stack. A valve is 

positioned at the terminus of a one-inch diameter steel Une running from below the sump. 

Periodically, the valve wUl be opened to inventory and record the presence of liquids in the line. If 

required, sampling wiU be carried out by filling 40 miUiUter capacity VOA sepmm vials (2 quantity) 

from the drain line valve. The samples wiU be appropriately labeled, preserved, packaged and 

submitted to a CCP laboratory for VOC analysis. See Table 3-1 and Section 3 of this Appendix. 

Any water present in the sump wUl be transferred via pump to a tank tmck for transportation to the 

Subunit A groundwater treatment system for treatment prior to disposal. 

H-46 



APPENDIX I 

U.S. EPA POLYGON 84 NEGOTIATION CORRESPONDENCE 
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Envlrorvrnentul 
E n c i n e c r s nnd S c i e n t i s t s 

A N D A S S O C I A T K S , INC. 

962 Crupper Avcnvic 
Columbus. Ohio -43229 
l(S14) 841-46S0 
FAX (61-U 841-46130 

November 1, 1993 

Mr. Craig Cooper 
Remedial Project Manager 
U.S. EPA Region IX H-7-2 
75 Hawthome Street 
Sail Francisco, CA 94105 

Subject: Designation of Polygon 84 as the Next Soil Vapor Extraction (SVE) Polygon to 
Be Remediated 

Phoenix-Goodyear Airport Site - Goodyear, Arizona 

Dear Mr. Cooper: 
As we discussed in our meeting on October 19, 1993, it is more cost-effective and timely to 
remediate Polygon 84 using the operating soil vapor extraction treatment system that is in place 
at Polygon 79, The system can be used to remediate Polygon 84 without moving the equipment 
from its current location in Polygon 79. Selecting a polygon other than 84 for the next one to 
be remediated would require moving the treatment system to the west side of the railroad tracks. 
At some point in the future, the system would have to be moved back to the east side of the 
tracks to remediate Polygon 84. Designating Polygon 84 as the next one to be treated reduces 
the number of moves of the SVE treatment system, reduces the amount of design and installation 
to be required for Polygon 84, and potentiaUy accelerates the completion of the overall SVE 
remedy by reducing the number of moves of the treatment system. 

GoiDdyear will proceed with the design for Polygon 84. The design will be submitted as an 
addendum to the existing design for Polygon 79. The design will be submitted 30 days after 
"Initial Rebound " on the last sub-area in Polygon 79. The substantive part of the design for 
Polygon 84 is included in the already-approved design for Polygon 79 (November 25, 1992). 
The additional Polygon 84 design components are the locations of extraction and monitoring 
wells within Polygon 84 as well as design of the piping from the proposed wells to the existing 
trea.tment system. 

If you have any questions, please call Ed Waltz conceming scheduling issues or Scott Zachary 
for details on the items to be included in the design. 

Sincerely, 
SHARP AND ASSOCIATES, INC. 

Juj i^— 
Todd Struttmann, P.E. 
Project Manager 
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cc: E. Waltz, Goodyear 
S. Zachary, Metcalf & Eddy, Inc. 
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